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I, Real Pas ty in Interest 

The real party m interest in the appeal is: 

□ the party named in the caption of this brief, 
fc? the following party: Helmhoitz-ZetUrum far fnfektionsfbrschung 
GmbH of Braunschweig, Germany 
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II, Related Appeals and Interferences. 

With respect to other appeals, interferences or judicial proceedings that will 
directly affect, or be directly affected by, or have a bearing on die Board's decision in 
this appeal; 

SS there' are no related appeals, interferences or judicial proceedings related to, 
which directly affect or may he directly affected by or have a bearing on the Board's 
decision m this pending Appeal. 

□ these are as follows: 
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IE. Status of Claims 

The status of the claims in this application are: 
A, Total number of claims in Application. 

Claims in the application are: 1 to 5 and 12 to 16 



B . Status of all the claims: 

1 . Claims cancelled: 6 to 1 1 

2. Claims withdrawn Com consideration but not cancelled: none 

3. Claims pending; 1 to 5 and 12 to 16 

4. Claims allowed: none 

5. Claims rejected: 1 to 5 and 12 to 16 



C. Claims on Appeal. 

The claims on appeal arc: 1 to 5 and 12 to; 16 
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W. Status of Amendments 

The status of amendments BM subsequent to the final rejection are as 
follows: No amendments have been filed subsequent to the final rejection. 
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V. Summary of Claimed Subject Matter 

The invention as defined in the claims on appeal is directed to the discovering 
that ccnam lipopeptides referred to as Ni ALP fo? Ynacrophagc-acmatnu'; 
lipopeptides" (se application at page 8, ikes 18-19), are effective as mucosal 
adjuvants for vaccination via the mucous membranes, particularly intranasal!}'. Data 
in the application shows that the peptides ate highly effective in small doses and 
increase IgA levels (see page 10, lines 9 et seq/j- 

The lipopeptides themselves are not "new". As explained on page 8, lines 24 
et seq„ the lipopeptides can be synthesized by a variety of different techniques winch 
would he known to those of skill in the art. 

Rather the "new" and important disco very is that the lipopeptides provide a 
low cost, safe, and effective mucosal adjuvants s see page 9, lines 21 et seq,). 
Moreover, as of the date of filing the application there were no effective adjuvants 
approved for intranasal immunization in humans, thus, the invention represents a 
significant medical advance (see page 1 0, lines 18-20), 

The utility of the claimed lipopeptides as mucosal adju vants for mucosally 
administered antigens was unexpected, as in vitro screening studies demonstrated 
only a very weak activation of dendritic cells when trea ted with MALP-2 (see page 
1 1 , lines 18-32). Dendritic cells are the principal group of antigen presenting cells 
and play a central part in the primary immune response (They represent the most 
efficient antigen presenting cells, they are the most important source of epitopes for T 
cell clones, and they are the most important activators of resting T cells (seepage 12, 
lines 1-10}}. Hence a weak effect of MALP-2 on dendritic cells, as contrasted with 
strong upregulahon with LPS treated dendritic cells suggests strongly against a 
possible activity of the lipopeptides as adjuvants (see page 12, lines 21-25). 

In fact, die m u < s . M the ! » p.p'nes \ «oin' offlinl -ample* m in 
vivo studies based on their poor performance in in vitro studies (see page 1 2, hues 27- 
32). 

The surprising result was that, in contrast to the in vitro experiments, the in 
vivo experiments showed that MALP~2cwhen admktstered with a model antigen, was 
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able to produce a significant increase in model antigen specific IgG so? tun the; - tso* 
paragraph bridging pages 12 and 13 of the application). Positive in vivo results were 
obtained for nasal administration (see page 13, line 19 et seq.). The positive in viva 
results were comparable to other well known and well characterized mucosal 
adjuvants; however, MALP-2 would prove to be just as effective as these 
conventional adjuvants at lower molar concentrations (see page 1 3, Ones 15-17), The 
Examples section demonstrates thai a dose of MALP-2 as low as 0.5ug led to a 
significant increase in both humoral and cellular antigen specific responses, and the 
intranasal route was more effective (see page 15, lines 748). Importantly, no and-- 
MALP-2 antibodies were detectable after intranasal administration of MALP-2 as an 
adjuvant (page 16, lines 12-14). 

In summary, in vitro screening of MALP-2 showed that it would not be an 
effective adjuvant (see MALP-2 data in Figures 1 and 2; text on gage 16, one 29-page 
1 7, hue 1 8, and text on page 2 1 , lines 1 -21). In vivo investigations were pursued, and, 
surprisingly, a strong adjuvant effect was identified (see page 22, fines 25 el seq., and 
the intranasal, data on Figure 3 (third bar from right)), Figure 4 and the discussion on 
page 23, lines 10-17, shows that the in vivo adjuvant effect was only discerned at low 
concentration levels of M ALP-2 (Figure 5 and the discussion on page 24, fines 20-35 
confirm this). Thus, not only was the in vivo adjuvant effect, for mucosal 
administration unexpected based on in vitro screening, the effect would not be 
discernible if higher concentrations of MALP-2 were used (i.e., routine optimization 
would have fed one of skill in the art to use higher concentrations similar to known 
adjuvants, and this person of skid in die art would have .missed the activity of MALP- 
2). Example 4 on pages 25 and 26 of the application showed that MA.LP 2 performed 
well when delivered as an adjuvant intranasal Jy (see figure 6 which shows 
administration of pure antigen resulted in low titers while administration with MALP- 
2 in resulted in very high titers of specific IgG. Example 5 on page 2 7 of the 
application demonstrated that the coadministration of MALP-2 with soluble antigen 
stimulates effective mucosal antibody responses (see data in Figure ?}. Example 6 on 
page 28 of the application shows the safety of the MALP-2 as an adjuvant (e.g., 
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Figure 8 shrm s that the i dmi listratio i of M \1 P-2 \ ia he mu o s mc i b ai es Joes 
not lead to an nicxea.se m igEs Examples v „nd S <>f the application images .9 33) 
show that MALP-2 stimulates efficient T-eeil mediated proliferation responses and 
dramatically increased antigen specific IgO isotypes m the serum of immunized mice 
(see particularly Tabic 1 on page 32). 



Support for the claimed subject matter can be (bend in the specification and 
drawings of the application as original ly filed as follows: 



Claim L A method of vaccinating an 
animal or h sman m ! k -d da reof, 
comprising the steps of: 


Page 6 line 3 discusses vaccination via 
the raucous membranes. 


providing said animal or human, 
via mucous membranes of said animal 
or human, with an antigen; and 


The paragraph budging pages 10 and 1 1 
discuss the delivery of antigens to 
human and animal populations. 
Example 4 {pages 25-26) discusses 

ii' diOi) ;«>! 


providing said animal, or human, 
vm mucous membranes of said animal 
or human, with an adjuvant in the form, 
of a iipopeptide or lipoprotein of the 

qH J .^CH,.;iH>-CH ; -O-i:0-i> ; a : , 

structure 0) 


Structure I is presented on page 6 line 5, 
Page 6, Hue 2 discusses lis use as a 
mucosal adjuvant. Example 2 (panes 

| h idjuvant 
effect of the iipopeptide plus a model 
antigen when delivered by the mucuos 
membrane Example 4 (pages 25-26} 
discuss the enhanced humarai response 
with intranasal administration of the 
compound and an antigen (see 
intranasal results in Figure 6a). See aiso 
IgG titers in Table 1 on page 32 which 
show adjuvant activity in vivo. 
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where 


Discission of the substiUiems of 


RI and R2, which may be 


structure I is specifically discussed on 


identical or different are C7~25-aikyl 


page 6, lines 7-17. 


C?-25-aikeny! or C?-25-aifcynyi, 




X is S. 0 or CA 12. 




R3 and R4 are independently of one 




another H or methyl and 




Y is a physiologically tolerated amino 




acid sequence which consists of 1 to 25, 




preferably 12 to 25, amino acid residues 




and is not immunogenic per sc in the 




species used, 




J&ntS the; awtmytetrir: rarhnrv «tnm m<M4r*>t 




with * as the absolute R configuration. 




according to the Cahn-mgold-Prefog 




■rule, when X is S (sulfur). 
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VI. Grounds op Rejection; o be l< \ . \- > on Appeal 

Claims I , 2, 4, 5, and 15 were rejected for nonstatutory obviousness type 
double patenting over claims 8 and 9 of U.S. Patent 6,573,242 to Muebkadt. 

Claims 1-5 and 12-16 were rejected as being obvious over U.S. Patent 
6,573,242 to Muelilradt, 

Claims 1-5 and 12-16 were rejected as being obvious over MuhlradU/ of 
Experimental Medicine, 1997, Vol 185, No. 11, Pages 195M95S. 
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Arc* ment V'lIA Rhh n >ns I nth * 35 f j S C §112 firs t paragr \ 
There are no rejections under 35 U.S.C. §112, first paragraph. 
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Argument VHB. Rejections Under 35 U.S.C. §112, second paragraph 
There are no rejections under 35 U.S.C. §1 12, second paragraph. 
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Argument VIIC. Rejections Under 35 U.S.C. §102 
There are no rejections under 35 U.S.C. §102. 
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Argument VUD. Rejections Under 35 US.C. §103 

All claims have been rejected as being obvious over U.S. Patent 6,573,242 to 
Muehlradt, In addition, all claims have been rejected as being obvious over 
Muehlradt, J, Exp, Med. 1997, Vol 185, No. 1 1, pages 1951-1958, Both references 
are directed to the macrophage stimulating properties of a lipopeptide (see Title of 
Muehlradt article and column 2, lines 58-60 of the '242 Muehlradt patent). Both 
references were specifically addressed in, the declaration of Dr. Muehlradt hied May 
18, 2009, which was referenced specifically in die responses filed May } 8, 2009 and 
January 27, 2010 (the last response hied in the case) (see particularly, items 3, 4, and 
5 of the declaration). 

Neither reference shows or suggests, or would lead one of ordinary skill in the 
art to conclude that a lipopeptide or lipoprotein of the structure set forth in clai m 1 
(e.g.. M M P-2) could be used as an adjuvjnt provided to the mucous membr anes e 
an animal or human to stimulate an immunogenic response for an antigen which is 
provided to the mucous -membranes of the animal or hitman. 

The Exam iner has reasoned that the statement that the dihydroxypropy S 
cysteine peptides described in Muehlradt could he used as a "vaccine adjuvant 
(admixture with a vaccine}" (column 2, lines 6-7} would it make it obvious to one of 
ordinary skill in the art that at least some of those dihydroxyproply cysteine peptides 
(e.g., those speci fied in claim 1 of the present application}, and MALF-2 in particular, 
would he functional as a mucosal adjuvant and that it would be obvious for a person 
to try these compounds, from amongst all possibilities, as mucosal adjuvants. This 
reasoning does not comport with current ease law, overlooks evidence in the patent 
application itself which demonstrates that the discovery that MAf P-2 would be 
functional as a mucosal adjuvant, overlooks the requirement in. claim 1 that both the 
antigen and the lipopeptide or lipoprotein are provided to the mucous membranes, and 
minimizes the declaration of the inventor, Dr. Muehlradt, who is well versed in this 
technology, is the inventor on the Muehlradt patent reference and an author on the 
Muehlradt article, and included supporting documentation .for the evidence provided 
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in the declaration. 

In re Kubin 561 F.3d 1351 (Fed. Gir. 2009) specifically dealt with when an 
"obvious to try" rejection is proper. The Court found that there are two situations in 
which "ohvious-to-try" is an appropriate argument under 35 U.S.C. 103, First, when 
a skilled artisan merely pursues "known options" lor a "finite number of identified, 
predictable solutions''. Second, where the improvement is no more than the 
predictable use of prior art elements according to their established functions. The 
Court in In re Kubin indicated that "obvious to try" is an improper basis of rejection 
where what would have been allegedly obvious to try was to vary all the parameters 
or to try each of numerous possible choices until arming at a successful result where 
the prior art gave either no indication of critical parameters or any other direction as 
to winch of many possible choices are likely to he successful, 

in the present case, the patent application itself establishes thai the using 
compounds like MALP-2 as a mucosal adjuvant was surprising. With reference to 
Example 1 on pages 20 and 21 of the application, it can be seen that in vitro 
experimentation with MALP-2 indicated that it had little or no potential as a mucosal 
adjuvant. Similarly, Example 2 on pages 21-23 of the application, and with reference 
to Figure 4, it was found that increasing doses of MALP-2 led to an abolition of the 
adjuvant effect, and this would have made it not possible to discern the mucosal 
adjuvant effect at standard concentrations used tor other hpopeptides. Further, in 
Example 3. at the bottom of page 24 of the application it is noted that the results m 
Figure 5 demonstrate that the use oi MALP 2 in highei dosa| es not only leads to 
humoral responses no longer being detectable, but also the cell mediated 
immunogenic* ty being reduced. However, the inventor, by continued experimentation 
was able clearly demonstrate that MALP-2 could be used as a potent mucosa! 
adjuvant (see Examples 5 and % etc.). Farther, the inventor demonstrated that the 
intranasal route (administration to mucous membranes) was far more effective than 
when administered by intraperitoneal administration. The result is quite significant as 
*ere are currently no effective adjuvants that are approved for intranasal 
immunization of human patients, 
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&i the office action dated A.p.ri.l 22, 201.0, the E m \ ests that the 
arguments: (1) the Muehlradt reference does not discuss mucosal delivery as required 
by the instant claims, (2) Example 1 of the ipeeifk ad m dem rostrated that MAI P-2 
had littler or no potential as a mucosal adjuvant, (3) Example 3 of the specification 
demonstrated that increasing doses of MALP-2 led to the abolition of the adjuvant 
effect which would make it impossible to discern the adjuvant effect at standard 
concentration used for other kpopepfides, and (6) the declaration of Muehlradt which 

i i sess >f aknownadji u in a new perimental in 
cannot be foreseen, hence, any reasoning that mucosal adjuvants are known in the art 
and it would be obvious to try MALP-2 as a mucosal adjuvant is lmdty«, $q&:nat 
1 m - 1 — SliLsan wonld not have had access to h pi s > the filing oj the 

instant application. This is simply in error. The Examiner hopes to substitute 
conjecture from the words "vaccine -adjuvant (admixture with a. vaccine)" the only 
words appearing in US. Patent 6,573,242 (see column 2, line 6} (no similar words 
about adjuvants appearing in the Muelradt article) for facts and other evidence now id 
the ease. 

Point (1) is germane. Since neither the patent to Muehlradt and the article to 
Muehlradt do not show or suggest using MALP-2 (or other related lipopeptid.es) as a 
mucosal adjuvant, it would not be obvious to one of ordinary skill in the art to use 
MALP-2 as a mucosal adjuvant ai the time the invention was made. Point (6) is 
germane as the declaration establishes that, at the time the invent ton was made, that it 
would he known and understood by those of skill in the art that a compound's 
• performance as a mucosal adjuvant would not be predictable (see item 6 winch 
establishes that the effectiveness of a known adjuvant in a new experimental setting 
cannot he foreseen}. 

The Examiner is correct that points (2) and (3 1 (i.e., poor results in an in vitro 
screening and poor results in vivo at doses normally used for adjuvants) would not 
have been known by those of skill m the art at the time the invention was made. 
However, these results (presented in Examples 1 and 2 of the application) 
demonstrate the unexpected nature of the invention, That is, while the hpopeptide 
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MALP-2 did not perform well in an. in vitro screen, it was determined n would be safe 
and effective as an adjuvant when provided in vivo and when provided, by a mucosal 
route. One of ordinary skill in the art would not he led to a conclusion that something 
that does not work in vitro might, work in vivo. Further, MALP-2 was determined to 
be safe and effective as an adjuvant at doses which, are lower than what is used for 
other adjuvants (i.e., hut for the testing performed, the utility as an adjuvant could 
have been missed — this going well beyond any similarity too routine optimization as 
one would not optimize something that was not working). This information, which is 
absent from the prior art Muehiradt article and Muehlradt patent because these two 
references do not have any discussion whatsoever about providing MALP-2 
mucosaliy for any reason much less providing MALP-2 as a mucosal adjuvant, and 
further the Muehlradt patent lacks any showing that. MALP-2 could function as an. 
adjuvant (it having only one line of text devoted to this property), demonstrates the 
unpredictable nature of what was deduced only by the inventor at the time the patent 
application was died. 

A complete reading of the Muehlradt -reference reveals that it provides no 
information w hatsoever which would lead one of ordinary skill in the art to try 
MALP-2 as a mucosal adjuvant Hot only does the Muehiradt reference provide no 
guidance on the parameters of administration, the selection of MALP-2 as a mucosal 
adjuvant candidate amongst other Kpopeptides and other mucosal adjuvants, or the 
indication that MALP-2, among other possible choices would he successful. 

As established by the Rule 132 declaration of Muehlradt, the ability to use 
MALP-2 as a mucosal adjuvant was not even publicly revealed until 2002 (see 
Declaration at section 5), which is well after the J 998 publication date of intemational 
Application PCT/EP9 7/0 7090 (from which the Muehiradt reference claims priority). 
In addition, as established by the Rule 132 declaration of Muehlradt. a macrophage 
stimulator such as MALP-2 is not a priori an adjuvant, and. compounds which are 
adjuvants would be understood by those of skill in the art to not necessarily be a 
mucosa! adjuvant (see Declaration at section 4). As pointed out in the Rule 1 32 
declaration of Muehlradt, the effectiveness of a known adjuvant in a new 
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experimentai setting cannot be foreseen (see Declaration at section 6). Thus, any 
reasoning that mucosal adjuvants are known by one of ordinary skill in the art, and 
thai this would make it. obvious to try MALP-2 as a mucosal adjuvant is simply faulty 
and does not comport with what is known about one of ordinary skill in the art (see 
Declaration at sections 2 and 6). 

Until the experimental work was conducted, as is detailed only in Examples 
1-9 of the application (no experiments or indications of success as a mucosal adjuvant 
being indicated in the Muehlradt patent or the Muehlradt article), one of ordinary ski ll 
in the art could not have foreseen the extraordinary properties and benefits of the 
claimed Ijpopepiides (MALP-2 in particular). Further, one of ordinary skill in the art 
would have absolutely no way of knowing or even guessing with any degree of 
accuracy (which, is much less than the standard required in hi re Rubin) that having 
both an antigen and MALP-2 delivered to a patient through mucous membranes 
would provide for an effective vaccine (as is required in the claimed invention). 

KSR International Co. v. Teleflex Inc., 550 U.S. 398, 8.2 USPQ2d 1385, U.S. 
Supreme Court (200?) did not change the test for obviousness under Section 103 of 
Title 35 of the United States Code. Mr. Justice Kennedy, writing for the majority, at 
82 USPQ2d p. 1391, stated the following: 

"in Graham v. John Deere Co. of Kansas City, 383 U.S. 1 f 148 USPQ 459] (1966), 
the Court set out a framework for applying the statutory language of § 1 03, language 
itself based on the logic of the earlier decision in Hotchkiss v. Greenwood, 1 1 How. 
.248 (1851), and its progeny. See 383 U.S., at 15 -17. The analysts is objective: 
'Under §103, the scope and content of the prior art are to be 
determined; differences between the prior art and the claims at issue 
are to be ascertained; and the level of ordinary skill in the pertinent art 
resolved. Against, this background the obviousness or nonohviousness 
of the subject matter is determined. Such secondary considerations as 
commercial success, long felt but unsolved needs, failure of others, 
etc., might be utilized to give light to the circumstances surrounding 
the ongio of the subject matter sought to be patented. ! Id., at 1 7 -1ST 
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hi the present case, the Ejcamlner states for the first time in the final rejection 
l hat MALP-2 is one of the most potent natural macrophage simulMor s besides 
endotoxins and reasons that the use of endotoxins as mucosal adjuvants is well 
known, yielding predictable results, and concluding, based on a reference to the K.SR 
decision, that a skilled artisan would expect that MALP-2 would be used as a mucosal 
adjuvant. This is a misreading of the KSR decision. The only evidence in the ease is 
the declaration of Dr. Muehlradt that a macrophage stimulator is not a prion an 
adju vant (see item 4 of the declaration). The Examiner has not refuted this evidence 
(or addressed it at ail). Further, the declaration of Muehlradt establishes that a known 
adjuvant, would not generally be concluded by one of ordinary skill m the art to he an 
acceptable mucosal adjuvant (see items 4, 5, and 6 of the declaration). The Examiner 
has also not addressed tins evidence. The patent application provides data, which 
would not lead one of skill in the art to the conclusion that MALP-2 would work as a 
mucosa! adjuvant (i.e.. Example 1 -not working in an in vitro screen; and Example 2 ■ 
not working at higher concentrations). The declaration establishes that, despite the 
contrary conclusion of the Examiner, at the time the invention was made one of 
ordinary skill in the art would not conclude that MALP-2 would be a safe and 
effective mucosal adjuvant. Based on this, it is error io conclude that either the 
Muehlradt article or the Muehlradt patent would make the claimed invention obvious 
to one of ordinary skid in the art, 
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Argument V'OE. Rejection Other Than 35 U.S.C. §§1C)2, 103 and 1 12 

Claims 1, 2, 4, 5, and 1.5 were rejected for obviousness type double patenting 
over claims 8 and 9 of US, Patent 6,573,242 to Muehiradt. 

Claims 8 and 9 of U.S. Patent 6,573,242 to Muehiradt are directed to a method 
for stimulating the .synthesis of antibodies or a method for activating macrophages by 
administering a compound together with an excipiem or additive or an excipient or 
additive in admixture with a vaccine. Muehiradt explains on column 2, fines 58-60, 
thai "the substance has the property of stimulating macrophages of mice and humans 
to release cytok ines and prostaglandins, with all the consequences of indirect 
stimulation of T and B lymphocytes". 

Thus, the claimed invention is something altogether different from that which 
is claimed in Muehiradt. That is, in the present invention a method for vaccinating a 
human oi animal is accomplished b\ providing to the n , v >vs , m n i . m a human 
or animal an antigen and an specific compound which acts as an adjuvant in claims 8 
aid 9. a compound is provided with an oxcipient or additive and with a vaccine to a 
human There are three components used in claims 8 and 9 (not two), and, at no point 
is there any requirement of mucosal administration of any component in claims 8 and 
9 (much less both an antigen and an adjuvant as is the case in the claimed invention). 

The Examiner suggests that while the conflicting claims are not identical, the 
are not patentahly distinct from each other because both claim sets are drawn to 
vaccination methods utilizing the same peptide adjuvants. This is incorrect. 
Muehiradt does not at any point discuss or suggest using a iipopeptide or lipoprotein 
of the structure set forth in claim 1 (e.g., M.ALP-2) as an adjuvant . Thus, to conclude 
it discloses the same peptide adjuvant in the context of a vaccination is error. 

Further, Muehiradt does not show or describe or suggest providing antigens 
and the adjuvant to the mucous membranes of an animal or human to stimulate an 
immunogenic response for the miMMl- Rather, Muehiradt discusses indirect 
stimulation of I and B lymphocytes. 

in short, the claimed invention is distinctly different from that described in 
Muehiradt. 
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L Claims Appendix 

The text of the claims involved in the appeal are: 

1 ^ method of vaccin ing an rtmal or human in need thereof, eomp 
the steps of: 

providing said animal or human, via mucous membranes of said 
animal or human, with an antigen; and 

providing said animal or human, via mucous membranes of said 
animal or human, with an adjuvant in the form of a lipopepti.de or lipoprotein 
of the structure (I) 



Rl and R2. winch maybe identical or different, are C?-25-a1kyt 
C7-25~alkenyl or C7-25-alkynyl 
X is S, O or CH2, 

R.3 and. R4 are independently of one another B or methyl and 
Y is a physiologically tolerated amino acid sequence which consists of 1 to 25, 
preferably 12 to 25, amino acid residues and is not immunogenic per se in the 
species used, 

and the asymmetric carbon atom marked with lk as the absolute R 
configuration, according to the Cahn-higold-Prelog rule, when X is S (sulfur). 

2. The method of claim .1 , wherein the amino acid sequence Y is selected from 

a) GQTNT (SEQ ID HOwl) 

b) SKKKK. (SEQ ID NO: 2) 
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4 c) GNND BSNISFKER (SEQ ID MO: 3) and 

5 d) G QTDNN S SQS A.APG S GTT N T . ( S E Q ID NO: 4). 

6 3 Hie method of claim 1 whei t tl t ( < . Hpoj ikh of structure 

7 (I) is an S-[2, 3-bispa!mitoy?oxy(2R)propyl}cystemyl-peptu1e, where the 

8 peptide is a physiologically tolerated amino acid sequence which consists of 

9 .12 to 25 ammo acid residues and is preferably not immunogenic in the species 
10 used, 

1 4, The method of claim i , wherein the adjuvant is present in a preparation 

2 with the antigen, and wherein said providing steps are performed 

3 simultaneously by an administration route selected from the group consisting 

4 of intranasal admmstration, iatra*NALT administration, aerosolized oral 

5 administration, intrarectal administration, conjunctival administration, 

6 intravaginai administration, intraurethml administration, and administration 

7 into the milk duets of the female .breast. 

1 .5. The method of claim 1, wherein the adjuvant is present in a kit. for 

2 coad tion with the antigen rnd v herein each of salt providing steps 

3 are performed by an administration route into the milk ducts of the female 

4 breast selected from the group consisting of intranasal intra~NA.LT, 

5 aerosolized oral, intrarectal, conjunctival, intravaginai and in.traureihraL 

1 1.2. The method of claim 5 wherein said providing an. animal or human with an 

2 adjuvant step simultaneously provides at least one further adjuvant or antigen. 

1 13. The method of claim I wherein the iipopeptide or lipoprotein is associated 

2 or combined with a physical or biological carrier. 

1 14. The method of claim I further comprising the step of providing, together 
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2 with the j p p > me or more ajiti-mfktnmator> 

3 anti angiogenic, cytotoxic or immunomodulatory substances, hgands or 

4 antibodies. 

1 13, The method of claim 1 fnrther comprising the step of providing the animal 

2 or human with further additives and excipients. 



1 16. The method of claim 1 wherein the antigen i s present in the font) of 

2 peptides, proteins, DNA, polysaccharides, giycol.ip.ids or glucoproteins. 
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IX. Evidence Appendix 

A declaration of the Applicant, Dr, Peter Muhkadl, was filed m the case on 
May 1 8, 2009, and a copy of that declaration and the supporting references 
(fmmunohiology, 6 th Ed., Janeway, Travers, Walport Shlomchik, 2005, p. 647; 
Rostenberg et ai, PLoS ONE 2008, 2(12):e3960 Epub 2008 Dec. 18; Gareon et ah, 
Expert Rev Vaccines 2007 Oct 6(5): 723 -39 i is attached. 
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X, Related Proceedings Appendix 

hen re ao proceedings related to tb \ppea 

In view of the above, it is requested that the position of the Examiner be 
-ex ovu-u. thai the rejections be - 1 1 ft ,i > > , , v .< 



Whitham, Curtis, ChristoiTerson & Cook, JVC. 
1 1491 Sunset Hills Road, Suite 340 
RestotnV A 20190 

Tel. (703) 787-9400 
Fax. (703) 787-7557 




Michael E. Whuhaixi 
Reg. No. 32,635 



Customer No. 30743 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the patent application of; Guzman and Mahlradt 

Serial No. 10/509,91 7 Group Art Unit 1645 Csafematsos) Mo: 4470 

Filed 1 0/04/2004 Examiner: 2eraan 

For; «W8 OF A UPOPEPTI3E OR LIPOPROTEIN AS AN ADJUVANT IN 
THERAPEUTIC OR PROPmLACTIC VACCINATIONS" 

P.O. Box 1450 
Alexandria, VA 22313-1450 

DECLAEAltON UNDER 37 Cf .HL $ J. 132 
OF DR. FetcrFMtthlradt 

Sir: 

1. 1 have -attached my Currictditm vime to this declaration. Jn short. 1 received the degree 
Doctorate of Chemistry at the University of Switzerland in Basel, Switzerland m 1964, i was 
employM as a post-doe in the Department ofBldchoDtis^y at the University of California at 
Berkeley, CA from 1964-1966, where 1 worked on vitamin 86 analogues. For 1966 -1973, i was 
employed at the Max Planck Institute for feimunoMoiogy in Freiburg, Germany, working on the 
biosynthesis of bacterial cell wails, specifically fipopolysaeeharlde endotoxins, jn 1975, 1 was 
called to lead {he immunology research group at the Geseflschaft far Biotechnologies! Research 
Ltd. m Braunschweig, Germany. UniH my retirement m 2000, 1 also taught Immunology at the 
University of Braunschweig nod worked on several aspects of kmmmology such as taterkoltio^ 
carbohydrate differentiation antigens and a substance with endotoxin- like properties from 
mycoplasmas. In the course of my work, I elucidated the structure of tills compound which was 
named MALT 2 ($ ptide of 2 kDa) My research then focused on the 

biologies! properties of MA.LP-2. After my retirement, i founded a small private research group 
"Wound HeaHng/MALP Research" in Braunschweig. As evidenced by my Gut&vhmifaB mi 
the summary above, I qualify as m "expert* * m tie fields of medicinal chemistry and 
•immunology, and t am able to provide evidence an matters pertaining to these fields and on 
matters pertaiau j < • \ ma sobi y and hpopeptides, I am abo qualified to 
provide evidence on the level of skill of one or ordinary skill In the art. 



2. i rf ion, one of skill in ? rson % « » s 

> I > 1 > it or ofl 0 or more peer-re viewec 

articles. He or she would be familial with ijuv ml ; as U as concepts related to macrophage 
stimulation, 

3. 1 am an inventor of the above-identified application, T have reviewed the subject patem 
application, including the claims, and the Examiner's remarks as contained in the Office Action j 



mailed on December 12, 2008. i' have also reviewed the ehed references, and note that the joint | 
Inventor on the present application is the author or inventor of those references (Muhlradt, J, 
Experimental Medicine, 1997, Vol. 185, No. M, pages 1951-1958; U.S. Patent 6,573,242 to 
Muhlradt and its priority documents). 

4, Regarding the stated position that, it would he obvious for a skilled artisan to use the S -(2, 3- 
dihydrcotyps-opyO-oysteke peptide (MA LP-2) disclosed in Muehlradi (US patent 6,S?3;M2) as a 
mucosal adjuvant, it is my expert opinion that a macrophage stimulator such m M'AI.P-2 k not a 
priori m adjuvant, and in particular, is not necessarily a mucosal adjuvant. While macrophage 
stimulation, resulting primarily in an inflammation, may be a "conditio sine qua mit for raising 
m immune response, jl|.s,.npj ijndjBl&sH yJSdeaLh £ response. Although 

macrophages, and also fibroblasts and B lymphocyte are capable of presenting antigens, the 
pivotal ceil involved in antigen presentation is the dendritic ceil. As evidence thereof, page 64?, 
4 s5; paragraph of Immunobiology, 6th Ed. Janeway, Travers, Walport, Shtomchik, 2005, states 
than "It is (bought that most, if not all adjuvants act on antigen-presenting pells* eg>ecia% on 
dendritic cells, and reflect the importance of these cells in initiating Immune responses". 

5 The pi lot ity date of the cited , Tiber 1'? 1 998 (pi iority to German 

patent application 1 96 52.586), The publication date of the Mohlradt article in Journal of 
Experimental Medicine is In 1997, Both references were published several years before the 
effectiveness of MALP-2 as a mucosal adjuvant and its ability to act on demdtie cells were 
known, the effectiveness of MALP-2 as a mucosal adjuvant was first described in 2002 in "The 
! F-2 js a potent mm osai adjtn ant ' Rhas bao u F Drafeaei 



B, Borsnteky S,, Winckler 11 Man M, Ensoli B, Mfihlradt PF S Giaan&i CA, Eur J Immunol 2002 
Oet£2(l 0)2857-65". The first paper showing that MALP-2 acts on dendritic cells appeared even 
later, ia 2003: "Synthetic mycopJas»na«de«ved Hpopeptide MALP-2 induces maturation and 
ftmetion of dendritic cells". Wetgt H, Muhlradt PF, Emmeoddrffer A, KjugN, Braun A> 
Immmobwfagy. 2003;207<3):223-33", Thus, the effectiveness ofMALP-2 as a mucosa! adjuvant 
and/or its ability to act on dendritic cells could by no means have been obvious to one of skill in 
the art. with a knowledge of the prior Muehhadi patent, at the time of filing -of the present 
application. Further, he present application claims prior to filings which pre-date the two articles 
noted in tills section of my declaration, 

& In addition, k is my opinion that one of ordinary skill in the Sit would know that the 
effectiveness of a known adjuvant in a new experimental setting cannot be foreseen This is 
documented in two representative publications (copies enclosed) which can he takers as evidence 
in support of this siatemeaf. The first is "Safety and Immunogenic^ of a recombinant 
Pksmodtimfokipmm AMA1 malaria vaccine adjimmted with Alhydrogek M&wmfo ISA 
720 m AS02, RoesSenberg M, Remarque B> dte Jonge B, HermseaR, Blytbnm H, Leroy "€>, 
Imoukhuedt £, iepse» S, Ofori-Anymam G, Fabcr B. Koeken CH, Arnold M, Walrevcn V, 
Teetos K, Roeffen W, de Mast Q, Ballon WR» Cohen J, Dubois MC, Ascaratsell S, van der Vets 
A, Thomas A, SaucrwcmR. PLoS ONE. 2008j3(12):e3960. Epuh 2008 Bee 18". 
The authors of this article state in their conclusions that "All fbnmrtationa showed distinct 
teaetogenieity profiles", in other words, each formulation tested showed a different reaction 
profile and effectiveness with respect to immonogemcity, A second article is "Expert Rev 
Vaccines. 2007 Oct;6(S):723«39, OiaxoSmkhKliae Adjuvant Systems in vaccines: concepts, 
achievements and perspectives, Garcon N, Chonaez P, Van Mechelen M.GlaxoSmhk&itee 
Biolcsgleais, Research Development, 1330 Kixeasart, Belgium", The authors of this article 
s i & in ^ ibm t van! systems are formulations of classical adjuvants mixed with 

jmmuaomoduiators, specifically adapted to the antigen and the target ceil population." is. other 
words, the effects of adjuvant formulations differ and depend at least in part on the antigen 
and/or target eel! population, The existence of ongoing adjuvant research programs at 
pfsarnaeeuta al coaipante ce of m unmet need m the field, 

and provides further evidence that the ex|j^im«^-.«iiteffl8nes ^tmttm ^^m^tWmmh are 



not obvious or reads • d tnhh. by s oseoj skiii in (heart. 

7, 1 further declare that all statements made hereto of my own knowledge are true and that df 
statements made 0a m&rMafion and belief are believed to be true; and fhtther that these 
statements * vere made with the knowledge that willful false statements mid the like so made are 
punishable by fine .or imprisonment, or both, under Section 1001 of Title 1 8 of the United States 
Code, and that $«ch willful false statements may jeopardize the validity of the above-referenced 
application and any patent issuing thereon. 





Peter -F.Mflhlradt 



CURRICULUM VITAE 



Name; Peter R Mhhi.radt 

born: I lib of Jan. 1937 in Hamburg, Germany- 

ma ital si m - Harriet vith s rb -i e 19 2 

Education: 

! 956: Senior rnatncuiauon (Abihir. j 

56- 57: Laboratory Assistant in pharmaceutical industry in Montreal, Canada 

57- 62: University of Hannover/Gernuurv and Basic, Switzerland. Majors; Organic and 

Inorganic Chemistry, Minors; Physios, Pharmacology, Physical Chemistry 
620 hB hesis h 7, Rci ist n n( rdia 01 t sid m Seeds 1 Vnt «is 
toxicaria beseh" 

Professional .Experience, Positions held; 

64-66; Postdoc at Univ. of California, Berkeley with E. E. Soell (Fulbright Travel 
Stipend). Synthetic work on vitamin EC analogues. 
66-75: Postdoc at the Max Planck institute for knmimobiology at 
Freiborg/Germany. Research work on biosynthesis and translocation of 
lipopolysaccharkfe, topography of the outer membrane of Gram-negative 
bacteria 

shsee 75: Head of tl ! nun 1 y Rosea h( oup t the Gesedschaft . fii 

BiOtechno ogisc he Forsehung m.KH GBR. Braunseh veig/Gen mv Re sea ^ h 

! njumi 1 i i s f 1 lot plant | iuetion of t 
macrophage u.n ,oit a son antigens, macrophage actuation by mycoplasma 
products. Structure of noacrophage-acsrvating nrycopiasma; Hpo--pepfid.es and 
-proteins. Work on toll-like receptor agonists, 
since 81: Professor of Biochemistry ar the University n Bi 'i nir , : beeasting on 
acteri m inbranej h kteti nl imntun 1 > \1 >ul 100 pubiicat« is in 
refereed journals. Review articles in books. 

2002: retirement from GBF (now HZIh Self employed. 

Founder of Wound fieabng Research Group at the BioTee Grundeiocntrutn 
at us xl> ^ K f Or tn \onnd tab a n nul uk\kb Co inn" 
research with MAi.P-2. Phase t clinical studies in a wound healing (T. 
Werfel Med.School Hannover! and a pancreas cancer project (A. Marten. 
Med.Sc.hooi Heidelberg) with MALF-2. 
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Safety and Immunogenicity of a Recombinant 
Plasmodium falciparum AIVIA1 IVlalaria Vaccine 
Adjuvanted with Alhydrogel™, fVtorttarttde ISA 720 or 
AS02 

Meta Roestenberg' 1 *, Ed Remarque 3 , Erik de Jonge', Rob Hermsen', Hildur Blythman 3 , OdiJe teroy 3 , 
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GlaxoSiiiithKline Adjuvant Systems 
in vaccines: concepts, 
achievements and perspectives 

Nathalie Garcon*, Patrick Chomez and Marcelle Van Mcchden 

The need for potentiating iromunfc responses fa feefimbinani oratDnniS onions has 
prompted GtexoSmfrhKiine <GSK) Siotogicals to d&vfciop various Adjuvant System* for iha 
design of prophyioctlc and tharapnsrfic vaccinas. Adjuvant Systems at* tof mutofiorts of 
classical adjuvants mixad with Imnwnomodutotors, specifically adapted to ih<? anfignn 
ami the torgei popyiatfon. They can aeiivaie ift& appropriate innate immune system end 
subsequently Impact on adapifve rmmune responses, AS04 Is an Adjuvant System that has 
demonstrated significant aehinvomonis in several vaccines agaim? virol diseases. AS02, 
another Adjuvant System, is being evaluated In various context, where a sf?ong T cell 
response Is needed to afford protection, likewise, A$Gt has been developed for vaccines 
where trie Induction of a yef stronger T-ceii -mediated immune response Ss required. 
Altogether, the promising cifnical results sirortaty support the concept o? Adjuvant Systems 
ond ailew for Mhm development of new vaccine*, bos! adapted to the targe? population 
and me immune mechanisms of protedifon. 

Vaccines ».p»-Sf:sic one. of Ac safest end most 
Ofja-srving medical mvmm thru have ever 
been developed »» f>ssk{ir.ar«> hksnsy. They have 
allowed the fcradicauori of infocdous Aswwcs, 
such as- smallpox, and dratnadcslty reduced Ae 
nwrfesdfcy and tnodi^ due to jsasaeroui 
diseases over the past t<w c««t«drs ia.i^ o 

Trie first psnimiw of vaccines was based 
on le.pfesdn^ tit nenrtplic&Hng artctsuascd 
paAogens or on whaie inactivated" micro- 
organfesrs. The second generation a? vaccine? 
used pan-nuty pu « j d get dettytd arai- 
gciar, ofan oorrAined w«fe stemware salt*. 
Improved production merirtxts., witb die 
objective of iiitr^ikig rh» safety profile of 
vaccines, have led t» the development of a 
is j. in t t v based on highly 

produced by recombinant DNA technology. 
Mote than wo dc«uf«s ago, Gi^oSmhh- 
r SK) initiated development of 

lecembinsfif sfd)ftvnnred vaccJass. 

Tbg nse of highly putiScd arst%«ns has 
dtcm&.& the risk > .r vs« tr e roxicity but> as a 
eon^wsnce, ii < istjt) el som* c>s 



th«se vsecirw andgnas k *Mb,?p{ir»&t. ?«faJicl 
tc- this dcydopm«nt, she .jndmundiftg- of 
rhf immune spawn* paTricniadj' Ac vtxpee- 
tke iwifwsct of the ifinai.e and adaptive immu- 
[■sii and 'heif d • i;«e * ri » (Hcuat.^, bis 
allowed for a more rational s»j»pj«*cb in the 
design fif new v*ccines. l"he evolving under- 
< f , > * 1 Slated 

immnnity i.n ri»c pKmctkat s^airrsc «»us»- 
cellwJa*- parhogsws (visa!, banc e«r! o« psra- 
$ific) has stjbsnmdascfJ Ae need &* art 
imnumn tcspnn -c bcyOnd a«tib<idy pfodnc- 
rinn and B-cei! memo*? m order to ptevcar 
disease. this r.irnnor always be elic- 

ited sd«tj«ftteiy bv recosnbiu»fcs/si,A«itu 
snriger-s idnnft. Therefore, new strategies 
have been designed and testsxf to «ddre«s this 
ehailenge, amncg Acm the devslonmsnt of 
rnotc adeou if , estii » l)\ /int 

for almost St' vetw-, ad oyaars have h~c"i 
known lot died absSiry- 



respoi 



i w 



da > - i ,{ ion in i ( 

fater by Gkmx}> m, who was the fksr so t-.«: 
aifimmura .s.4« .as adjuvants fos vaccines, for 



>, ' , (us i 1 i t 

be <sF iitnited us v w3 i * ' 

a strong ceff-roedSawsd immune response. Mar* ipcc-ificsliy, 
th* need. &>r more potent and tailored adjuvants has became 
crucial in oaier to; better unget th« effector response 
{homorai »»d cc'iuk*); induce Jong-term pms«*ncc of pro- 

11 2 , f > , v> * f 1 J 1 " f I i 

proven c< ' amuw iw< « n;n v £ 
(.remuoky, as seca m nnnmnoscncsmice, ? B »g*-aasar.>ftred 
immune dcfieiieeejr, and in "mo uc . and to aifow 

for i«u»wwroD(iuUt!o». 

irnprovernems :ia Im-.tmm t d biachsmkui a b have 
j t i i 1 - * t£, 

use them alone or in combination with the pot«ntki so a,.t ayn 
ergisKcslly. Adjuvants cars., mere-.fore, be opdmsBy adapted s» 
the target pstpularktsiaad en ihtr known or siiifiecred aw.r.hsauut 

ptoicx; r again specify itifcci i ' -< 

Adjovcini Systems 
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Iff iwii, iy.:. tkesdes. Adjuvant Sysrems sre based on die 
- b » itin«i»n>fn silts, 
ft >- - t , t < powf t i !< nodufctioty 
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salts are poor DC saiv.uofs *mi dm th«y do aw; iadtsce di« 
prodoctiaa oUh-Vl W a«d W.e ir-.ay »<x optiwaily suppou 
rhc development ofThi celh. 
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} tt >1 iiW! > !• ! - " ^ 

5 > those cau v Hi I in . £ 
5oov?o'!ii.« (HI'V), hei-pes- simplex Yt?w. 

(il.sV,!, se^nestorv s^Wii WW (RSV) <M 

Epsfem-Bsw virm £EiW,\ i« torsi, 30,000 
Si?h)*CK have altcarfy beer, vscoinafcxi with 
ASM <s}»mtnisg for swdatiosss. 

liho KB'V k * a-rfiotss, ihteai: for the hoj«a« 
popidadoji, a;; pcfsisJetwe ©f .^" p w fc i i^B 
i« she hver mzy vkh»M^y k&i fa chtonit: 
liver disc*.*-, and hepatic carcinoma fi-i!. Ao 
elfecdvf hepaddi. fi vaccine. (Engerjx^'-B 
! ii ! dja i th v tn inut • ^ ! «- 
ide t has ten on she miuka fer two deeadeSj 
pi • i iins » hs3 55') ' ' J " < «» 

^ , ii in St.) year* of at 

ei » 1 OS > ! ■ ierj « «stau 
iiOxift groops dsar appeared to be low 
espossd; )«his va pikaarii} 
tjoeot-iipromisfaipopulatietRS, sixth »•■• !»««£>•■ 

i' Mill * -X < 5 * ' " 

'«;.v:ine capable of inducing higher levels of 
■iiitibodv t«pt>nss? v-'irii^faso-r onset. 

. , «| « ret ceo; item di ti ies- 
sk>t«, chiojsu. sKpasore to blood pra«l«cts, 
stnd because of their afuti«ni8e«>mpw>mked 
statuij pa-.ief.LS with essd-.stage rejt&J dis- 
eases ate at high mk HBV itvteexioxvs. 
! v 1 srophyb tie m sua;e consist of 
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ep i -a • iii »5 > ! sat I « i 1 ' ' } ft th n J 
f c , < a < , - i 

Disc** {GS* i) to - > f -» «*« sd si i has akwed for 
the induction of higher spedffc iniikniy then, enhanced «rih 
sn«diared tesponscs and! increased; .csngatf&tfefa sates wish 
fewer yaeeifse doses cwnpaied with ik vaccina adjusted with 
aluminum ssitt only tmv«* <5:> w ■ Th* dinkal dm suggest cfe 
protective stni i j with d»c A804-«ifj«?a»- 

vsksLm; app«svfcd j^aseialstKaam 

rftstjem psiphlamm/iim vaeckm 

G < > :t can <kv«i«p * - > f pmisteac infection 
with oncogenic types of HPV p?i. Cervical cancer is one of the. 
Icfctfeig «ttts*ji o£ d^nr dne ro n.et in w»m< w i 
The most ptami»ng approach for s vaccine is toe ase of Li 

I 1 ' ' i , 1 i * 

pt 1 < '> r ah' < r is ' 1 " d «psid, L?> prcdiKcd 
through rccoraktssm DNA tecin«dogy : that self -reassemble 
during the pmificwno jwacea to consrfcure a Vtf devoid of 
t- b ' i s i < > • 
We .to* dev&'opsd & «tsdn« based on LI VLP tedtnology, 
coar.<«iia};HPV-id and ? type aarig i >>i. ■ J t ! a)- it * / » ! s 
'J*. (G atis 'it,,- recent))' appr for K r-ai 

and ««d« review for approval by otki regional tegktsoty 

J 1 1 > V ' « > 1 x 



sustain -'■ ■ nmmi< r^pons , - « soifi «d by a rapid and v<go 
c;ik *nser. ksfuikaiy prodnctinn that persists at a high level »vm 
f t f > st 11! ' i j x , v i' 

s d i < ugr 
be derived from traimtckonn of actum muibodka. in addition., 
the AS04-ad;>«vax«ed *sxin« indues eot onl htgi * riba r 
iewsfc Wt, « > 1 lis H < ed 

by their 'o; , *< af, « vkus nt • » iii a. ( > <n • <«jv< n > ffKSuw. n US). 

GSICs AS04*a#av3«tcd pwphj - HPi id VIi ; ' 

vac.cirsff has been ahe>w.n to be highly immtimigenk for hotb 
and -18 m k'-mk subjects aged 16-55 i«> 
<MAMU$m?T tK m-RA&aiiosst). In one study j« wra<;« 
i§-2Sy«a>-s <d ' ag* antikhJy titers remjined subsmntisiity 
t * I i it • ' i 

) s a ' > ' < j ' » 

• 18 pdsistod at feast 5 year j a nation tww * 

fGSK data on fdej, in s do^bte-blind, randomized, ptaecfeo- 
cotittoikd Pbss.? II <dkueat vad iavohdng HFV serorsegadv* and 
DNA-sw , >f o.snts tiidy cntf k was o t ! >- T 
i , I'm pj! {< i (>«• » ra.< 1 month 

a t rer fectiou Hi IS n\. The va 
cine was 1009b efficaeioas its p^veatiog the occartcnee of 

f . - ! \ ( 5 3' 4 ' , " , ' With 

t4ps infection for up to 5 y« fi ongoing 

£&£&:lfl ciifiicai trials iittttta analysis ahct I'j -months 
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: dbza* 
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injected into the tiijisiiS fiiisSf.it; »? 
m.isci'on, Ute «t was sacrificed, ft 



<- tfaf ■ - j <o»jsane» f AM ? < ; t < <i > 
■ Mil- ,«,(;;■;«> ,•>,.,.. . ■>.*.-/. ti> ' if.. ,■ i, . im 



..- • -<•: -.I" i <:..•:••' - ii! > - 

abo»ed up to tOO% efficacy against OUT atmbiiscd to weseseto* 
HPV ife'iS infection* Gsi, Substantial **««nc efficacy <w*s in men a 
also dtmonsamwA against ptr.sisrcnr infection with specific tasted for 

typ 31,45 and $2 for at b a$« 

& «to«ths foifow5«g vaoi-ir.ajion ^8.«>. 

f 1 a ndiOV a ac iaff( < 

tang-term specific tremsiic memory aims to sustsaned 
protection as observed in oiinic-4 studies. 



ifctpes s/mptex raccfrte 

i, v, k tat pathog i with two A p« S 

and 2, infecting oral and gsfsital areas. Met infection of sfow or 
mucosa, the vans migrates through peripheral ««rv«* to reach 
d< sa »t v, gb , J ^ I c iv' Upon 

spontaneous A*sw.«ivark>r*, it migrans h-ick so the skin a.ftd 
!.«..>>, w!«sa* it eawsss pafofhl fesiont .snd is shed, leading so 
new infks.kms its contacts cssl- 

ISiiffcrefit vaccine approaches have been attempted ml, hut 
as yet, none has been cotnpicosiy yutxwGA in preventing 

! ( 3 J > H I 

puufied « tb«*am 3 < > < , d «• apj 

pdate adjuvant.. As for tits HPV vaccine-, protection needs to 
occur at the fev«S of the sire of infection, the tnoo'j.tsi bswe, 
fhioiisfi fieutJiUzifig aaribodtes transtdarfog from the serorsi, 
in addition to a strong cdf-mediated imainnhy. 

* f bp * ''i. ie compo i c ! 

£ » , - r, 1 t < ' 

_ j d xiei ' f „ , 

this pfoaeb. f i S94 almo r«pl< 

, re it«( p« sty disease 1 c~ ind t ot wiueoss 
' i > « i c I 

1 1 i < t HS1 

i < «. e>h> -c a < ' - ! 

pip »mmi«nij*4 wi$b gD2/AS04 %vere beffw pjoie«ed sgaimt 



vMi s » iosit ftF.» t . which 

suggesiK dur tiiff addidon ofhffL injptoved. 
pro«e«don ag«n$t latent hJectinn. h»d«^i, 

\i\ i ! > ptj !W! 

> a in pxtgl dueed by J 

i 1 s • j ,h in ' her d< with 

< i ' \ < , <t < t 1 , , 

genijal tisci >ras kko sig-nifiiaody fower than 

The efficacy of dsb vaccine «fii ev*iu- 
aied sii Phiiie ni, doubk biiaid, rand- 
otnhfd, co.nwohefS s«;di« re .subjects 
whose xcgul - * a « i hkfor) 

f genh berp &!dw>ugb th 
was shown cn irvdu^e high hkk: of aoti- 
k " i i od f 1 

s« celiufa- kmaiw iesj>o*wes.. wj both 
drn, Jtg>»ifi< 1 > ») ag 

the disessfc wsa observed in women who 
s for HSV-1 «nd '2 before vaccmshon, bin not 
HW-1 -positive women w). The fi t .n 
r 2 years, 7h hwr-hcr <irf<*s she eiheaey of rbe 




•p r "u 10 „ 



V iccipa <^ 

figvrt S, t««p8flsoft »* iff? sf>« HSsftji s«f0^ntee)$»» r« 
induced i« h<smm after vaceirtsSosi v»K)s <wo ^«rc»t fa 

h<ip*t {«$ 8 wre ne Gnfhvsa ! 
i * * > i 

1 T I' < i V ) < 



f»m?if«<f wan tf!(rv8eei«e *^««8See v<!8> sitiiWifium s*itcrtfy !£f«i->a-'"i 

sstisosytiwisef i0rti!t?/«< a; Xt5feer,5i9r>i«<»i!t*?ft?em:«s ip < O.OSi 
between She a.-^bedy tos of bo«f> ymdm «>W> sre i««c««rrf by Mtcniks. 
• 1 » :>Sj 
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Kpxz 7. CompsnsoM feetwrcf, MS4 *«<t sh<min«m saKs !« Mte eonte*t 

«fh(j«»i»fif!Sff , - » f t »> > r 

5 <t f i , ' ' a^ilsvirhA w« 

«' iiitsjSj ) (>h>v si it t t,*^ u.,u»it «&e 

I v t J I* , f 

<W > * * <t iti:e.A if 1 

?r;;tM; f ; t jf» sjf^m sic : w(Jfc;»t<s* i<> t»>c figi «: by 

A"ow;. ki&tnt v»<6mim. 

t'Mi Stemmtn i»au . ' «< o k > >w s 

MeSSfed i'rem MS!. 
_ > < s . ,i t ib ><< , i 

pvoi&i Phase IK ditties! trial enrolling *pp<uaam3t«ljr 
7000 fvomm hem*eo IS and 5f> year* of age is ongoing its col- 
ls* it > t si rd 
,i hie in be c; »i sgy< ( 

8a$pktst<tn' ifacyikg mm vasids® 

S.W is a i«*(Os o!' r&i'jiriiiOfV craer ilb>e.« in iofeois and 
hi! irh imj the ddetly 

vaccine I s j < ^ t i 

. j i n iiie v ' ' > cj wxS die fosr dirdeal 

trial va< conducted in the early 1%'Os. 'However, the vaccine 
» - j c« pnisi RS^i mferti M y , i mat be* 
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t>fc»s«, enticed pidmanjuy disease was observed in vaccinas 

i > ' > > i ( „ i ,j < v j mi I 

die development. < RS'' . eta < > 

A 1 10 yea«- that, the type « ns 

i.ndn, cd by v w c (nation with H-RS> ' \ , - < - sh and dis- 
sected w. m aaima! modd, k-adlng ro a. hypothesis explaining 
the e&u»e for hdlns* of protccden -md the sndnctiott of 

. - i I '4 < > J 

rirw induced, both, low levels cd ne«tfisl«stsg aiidfcndks and an 
d t exclusive!; ! e" e i i<- i response 

f v ) i i i i nvk , i 

Saks),, whereas a Thi-rype bninufie memory «spOn$c k 
Induced by natural RS\ . d iacL of v^ie 

s. t mxa » > ' i % < < ' io 
established, and indu«io« of TR2~typ* T-eeil resposss 
bc<ra sttggf-sted .-, basis i&t die aiamij>«m-^<min»d 
vatitmes &i!ure in tha 1960s W. 

> ^ ! , s ' < 1 ■ ' s 

RSV disease osyable of inducing a '£ hi-typsr isspsinse, the 

Ft -RSY '•*.;) • «.:<.4 »d|,i V^Oferf .Viih AS04 fO &VOt TLR4 

»eriww, Using ffe c«rt<>« raS model, it was dcHWiStsated 
that h rauasKacion. with Pi R.SV/A:-i04 did not predua hiss* 
bgfca! sign nb*nced disc ,! - f u ng «rii 

i.He vtsns. insntitfo-s; ■ i i '',v f fOStidf vac- 

vi'-f fji Aiine <fl-»us<itit>n w,ts «j dc " I 

< > ' 11 ! S 

»5£«d. Alth&iigh such results sse eweomaging in die con- 
reset of MV vaccine dmlop-neftr, n-mre te««r data tend K» 
tj i j ' , i d> » >> unua < i 
be .<««>s« amplfst than foreseen and work k still ewgoing to 
nadwsrand btn&r tht mee.binktns by whMi M&L sadaces 
pssneaivc vsccbarios. 

gp$teifi~Mir vac-dm 

BBV h pie%» m its li > lot wwh-hvide is 

.^f.poo.d&ie for jnfeed«as mfssu-rfns<dwsis ir; sdtdes sad ad»>es- 
t « > < . > >< u 

fee! np it "io-t ^ s id t sakkt ™ y l^i ioi ie^-rai »n«ntbs. In 
xa-c. o«-«k'w»s, iofeedosi'; mo^eo^eiSKSsif msy lead to s»w seji 

! mpli«-.dftn ii.e.i'«U » fhost I I cm 

lawrtrfy infeaed i« the iadividtwi, Thk £<s<K'oit of vinis- 

» it " I f < it j t 

which n>, uiumatdj cad f< d-«i<«"- c »>f • of I npl ms 
such as Kapasfs v bicb • ■ Btwuoa k Aleies 

I tie r.xtm ptommtg twget pmtM» hw viadaadon against 
( i \ i 3 isgp35 gh opro ein pmca the sad ;< 

he < < 1 1 > nf such pj>i < >o« 

in at h'i t * > ' i 

»ased 1 fact s die saris )0 

fifh «n waging teatd? i !<?' - * >pn t n of tht 
sa , < , spprars to foavc heen absmddned sine* d>en 

Mote wrendy. we hav« dwtlicp gp350 based flBV vac 
< t t t t / i j i ' 8 ' < ! 

®xm dinica sfficacy in ailmarit ksase n tswm of . ■ 
L<di ti .i tnonanucknsi mayo ng adult poj dat -v,; >r 



3m 




i * * * * e * * 

« i f, • 1<J 1. 

0 ta atte <. ,'-'>« ifv 

fi ft - 1 I < -f tf lUl > ! > 

' <l „ S ¥ \ . c * , i iv f ninun > 

i v - / j ! iWl 'If 

( ' ? 1 J < f ff 

,< ! ' - , S> - , ft > SO f 

sjf , i , f rsjf,r>S;sfif!y.4.J<aeti iSf 

>t< i « i ^ } T" h « «f *sjsn seorss >„, - 1 ' w t ' i < < 
i'forii it* mtm daily f xm<& 

f 1 

!?s). H'-wa fonhet ${«die.v are iv*«ied to eieteroiine wUihtt 
this neve! £BV weds* is abk to control iW ktein.y in B-ceif 
.waemik and prevent: the asseciaw-.d eomplicafiftm 



i lii J * ii isted pj > h ukS - y j d < 

nao*c th»» > 5 >-ft&t*j rhc safety of the. A$04 forrouktioe feas 
been evaiust&i in jhueuufts. The A$S>4 -based v«od«es a»« gen- 
eraSy well tolerated and haw not raised any s-afery eoneei»&. 
However, s-fdicio-.d Iccsl symptoms ate usually seportetl Mote 
p;tu«ul<«5y, sad fodeperrdent «f the antigen combined with 
AS04, s greaser proportion os va«:»»ees ieporthig soreness 

< , . , 1 < N . i j i > i a 

vmted vaccine* ceespated wuh phscebe »s sdominom salt- 
only ?omw).««>t!«; and {he severity grade increases slightly 
fzn'Miv-Hj. This .Slight, hoswwt, rei'ker a stranger t;n;nuno- 
bgfcsd jsrimoi: i <■ • ' ■ -diated immu- 

it < t <* induce f )4 ad)uv < cm > i 
studies, which ofsw xtpmem a dimcal esp«knc<; with awn-. 
tt«*» 30,000 sisbjsm a»d over 50,000 4os« adirdmscered, 
i ' ( » so i • ! ra- 

few reports el gfari* J pass fos iieii . : mpioms wft« 
, < i i > -i «. t >» Bsicni 
. ■ ibvx»t ' u .f i,' •■ ' 

.safety Once.rj.iS. B«tJ>«j5r<xw«, «moJici«d *dv«s.se 



from the if di> con ■ •■' " d*ra gcnmtei 

to rfase demons ttat* acceptable t&Jcxafeility z^d aafsty 
ptefik &t AS04. 

ASfta'fofmulofsd vae«(nes 

t k idjiivsjat S the combiaa 

i * ' i i J > j ' V „ ' s 

oped v«th the «bjscth« of Inaocing high antibedy us«s< as vveit 
as TO sdbw for a stfOiig eeil-jy.cfira^d »«m\iae ststpamc, as chst- 
scterif^i by fbs indumes of high kvds ijf IFN-y, a masker of a 

t r tiitsi ^ ' r i ■> i * 

ejicir die opumsi husnutd and > es whtrs) istrd 

alone o> ia cf«»!>inst»o« v*id> QS2i and/or M&h. QS'iJ is 
kwv * > v r > ! ' 

-Jlguge kp> '■ 0< »»*«{» ■ 5p »$« 

Alrirau,^ «j^J> if ! bceft "«<Jd m & 

nurrther ef oth« v^oJas auididates agsdmi >-■ 

whCR S StrflsngT-sMeiS re.Sf < ^ .i iK'Oi.*fafosS, 

Malaria, a «jsjof health piobk-m in «»dc«ik areas, is tsnsfiti by 

td« ' » i fs ijf the geoi • 

Pi,umsfte>» jafcptimm being, rtspousihie for (he «>ost severe 
j j >. > < ■> ! Kiskri 

kills J -2 tndiion p-topfe {TOfsuaHy, xnaidy children vndtt 5 years 
of age in sub-Saasjsn Abies, The erofrgeMce nf- dreg-resistant 
par&ske? sad of inssx-dcidc-tcsistant mmqukam Iwi bi^dightcd 
the urgency to develop an effects** vs»cci»e. 

hfc va;:dne < ■ < £"i 11 >tk»« »<* 

miter Seed Anny Instate of Research (WRM DC, OSA) 
< > < t . > ! 
th ; j ! i > iftd t i f * , • i i 
u:> tiewtrsJi?.* sporozokes and prcryent th«rft> from ievadmg hepa- 
toeytca, a^diiijdl^A4d^mi&fi«^ inaauee i-wpoiw- ™ t»rder 

> interfere « > < r > ! 1 

die infected hepat«cytes or impairing the eht^iopn^ftic of infra- 
hepatb p»n c 1 ^ >, " > I 1 > > i*K ! ' 

th mmunoiogical i s en f he as 
gen is derived ftom the cwcwaispssje^he protein (CST) that is 
fov.ftd at the siitface or the {.pato-ioiie if.ige, as well as. di.'sing 
the early stage* of p»m»re rfeveiepraent in the kepmotym. It- 
consist o re jr.* -i J f i {> off,! ling pet tens of rise 
CS'P fused re, IJBV itwfecc antigen (HbsAg), together with 
«nfU«rd HBsAg, ail expressed In genedcaiiy en^neetcd yeast 
.-,e&. men pridheci this <t.', btm« spoajsuwoMsly 
«ss«i«biesl»K m > » >- > cd RI5 

>nf« I < ! ' ' > • * ' < * syucrgisti "< r > < 
observed henveea QS21 sad KiPJ as illostr: ted by the indue 
t i .t- > f appeared that, aithi ^ , 

>rnv« be el? >ntit her contest \ • ^ 1 * 

i main 1 hi bin f o/w emtsl 

sioji, MPL and QS21 was selected <»v the basis ef resnhs front 

rabatb i iot Adjuvant 
the basts of iht: awtibodj I in iu. cd •:, ■! ti - eeiiVnrsedktcd 
. n« i 1 s stated iet in pa 
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» filing e-S > itttlKi '• af**M*« s« . m<c'<sn< >- ' ■ 
s»d piaesba rceipteBb. l'jssWr(~f5a!c^fwi-«sa«w >i : --<»s ■> ai3!«;s 
^ I-.,, ( •> j* < , '« 1 - t i r 

Aftc; o:«.f>!eee>; *i wsceintoion ,-ojiRiw. no s««ti<ma{ <.as« «t i«tec<a*s 
f > " > >< f , l i ! 

to the (stetefeo {p - 

fetStid O ftfe^toffllSS;, 

In an i»Mai Phase 1/lk ciisik-ai «iaJ «Midw:*sd at itfeft 

WRAJR, . ! .f top* al the eattd h - ?a< inc co«^i«ifij 

AS02 was demsftsmeed over two sk-emanve c&SK&kse vaccines 

>i ! J t S - 1 > > 

wfontcc Cof^t) g? >:-: id d«o b> /' falciparum pamio: 
1 red tfcroug * » « « r •> - > i <j i >e i a 

f I i J \ \, I r, 

swakrk vacant capable of indociag- «%«yfk*nr protection 

i j f ! > I 'J 

-SS'ere tandsttwal 0* . *ti 

;*d>.dt vohwree.rs- Iking ia malaria, endemk teg-inns and to 
evaluate various vaeeinaaon sdtcd«l« (*>J. relbvdfig 

t v t J (t ! » i I 

trolled smdy i» setmdmmune adults w» conducted k The 
Gambia and pumped rf«r & « . > . ? effi 
RTS.S7AS02 vaw.scaxi>>xs ggsisiit iijrurai challenge in a Sc;d «*• 

•t ' 1, > > t > < < i t \ , 

5 > ( < ! i 1 i > t 

i m i i i , ~> Is ip rial 

J t t % > t 1-4 yz >, ■ > 

< tidi l !i< ^ " -Ti, r- f ' t< , v \ f83 % St |?) 

venting s» 8 isakf^sttsd , - e,, < ' ^ , . ' < - 

. de - .* » . d - vas d< a' 1 '/ ' > ovct a 
( nor tS £ I. \ i ; 1 i s 

35.3% against cases, of micasriphcat<4 makna and «di 4g,<->% 

X > 1> H - > f id 

t ' 1 - it < < < - tsj sgasnsi 

/ • , j ■ v ^ Tht s«< ^ oi the 




ofandg« a s < t } i 

t > ' ^ bodi ' ! ir. j 

the vaccim > 1 i ^ ' < < • ! 1 ' < 
1 „ , > . - , «3 CDS is were also 

demtussffatcd fo one study i'S7;. AJihough the amsbody titer* 
were shovm K> » dm*, the eit s i« ? p» 

ladon . 

ell ji « 'i 11 h< ,. t i >ki ' c; isunuoi ." v 1 rctaSi 
»s S t ii] s *cewti»i > r . ,K j t. . <o • t b Jb « 

' it * ^ i i v alidss 

the approach raLvn 'u tatht c ^ : vstccinf 

Aiectoadve makvis -Afidgsns hsw been e^oated alone or in 
comhiiwdon wkii AS02 One of them, MSPi, has be<« tested 
in niot^ey». AS02 was supen'a? to »l»m and to athr; adjuvawfi 

l j t f> 1 '<> < < if ! S i' t < 

S-i , , rib; bakRted Thl/Th 

t - li able lot up ro 

24 »«*jb foflowiag vsocjnssdon tSMrj. 
SCTet3j sddi«OJ«d Phase 11 (risk &tt now oiigojog in visrioos 

md ks pevft s } 

with SO » < n , , . 

2068 ia eight to ten «h« across suh-SahataaAfifc*; 

Tubatr&iiosk vaa&lne 

i 1- piesd «^ of bacjai > s ! 

mem.~Qai.im (SCG) vstcd»».thjs.\, k stiii respoosible lor 
L<»T»i!liori deaths each year smridvrfde, BCG is the only ear- 
ed * ! < 1 * " ' ^ hi!- 
p x> . i -<f iv (' Hovtt r,h i'fit 
.wnwwhar ooo trove ;siaL Thii is k(gely4«c en ti-.c htx rh^.vrfide 
BCG ei:ecs:is--eiy ptotca.v io&«cs feow subeircdnsts, imiruinify 
declines mih sge swid hsils u> psor*cr ad»its agsinst puhoooaty 
roheratSow.. thff pdraicy source o£'disse.r«jn«t.bn (<sst-6«i, 

V ( I f % ^ > 1 

r.SMi h«f em isi. i ' < i ' ' it J 

i «thi p . i - " i t 
wmsdjfwos jiewpcsspecth'csha * op > * »i t«h« * to 

se Sihetcul i < ' 

get x i < ' »• > , 1 >- ' d }< v j iih .3 
, k J 1 , . v i i i \ , > (.thmd s > < ' di 
d s-id y>52 hs t e.i sh m t iaduu i madetate IFH 
i ' r - > rh ao 

was- itttTidcftf to protect the attittmk frosn a chsdlengs with 
aU (ut>gKuUiii mi Mttteover, inxmursiiadon of guinea pigs with 
Mrf>?2flofmokt«d in AS02 conlened a prolonged (>i yes») pro- 
iecrive immerse esap«j;is< * s tosni di«nge wrh yitu 
icntM tutxtrtukth: xhh |>fotefti«« «s kg BCG intawni- 

2*t«o»i {tsj}. I« a rabbk raodci of tuberculous raeningmt, 
' f7AS02 vaea-tnanc »ciwc« ocotectiori s.tm t t diat 
disced by BCG i t ! lenjj - bj sh 
easar> of ' i , e« pin; ' n t'» • i <' 

!eufc i<* . o '« S3J 

an pen-ki d P^sss ! tda! ior>d« ed in bsman • ids Mtb?2f 
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- i'i 4" > o > 1 s ' lis 

fiift cfiiwi <fe*«. Cdi-medisir*d immune responses measured by 

Ikifarc » gal < < 1 

1 f ' f ' ' ' ' jUCntfi ofMt 

icveaicd fc-wigeji-ip«-ifi<.' CO** X ceils, hot .»><• spedffc CDS' 
T cc^s $•>'. This dcrfu>o.«rat«d agab ih* abiiicy of ASG2- fc 
mpa > < 1 i t j > -i ~s i i 

'if* a s j J 

A$02 including MtWi »*<i A o = *■ i MTB41 wss 
skovm t r i '. - > ' y> CD* f-ccSl ccxpoa 
> if 3 1 »( r i < ! T 'i 

!< ( p ■.■■■-<> ai i . gai •: ' pigs igaii i • chaik g w t> t vin 
bat A/ titbemfbifi Wt The Agi ' fusion pros in 

was cvabstttl in cyntwnofgsss ;r>oefcsys, leading to a ttduaiors 

: <, 1 i » 

! «s ft f > RgewkbJ/. rndtrcu 

the- ~ J •» - - ragb sn Forth . < going t 

bvdop -an improve sob*: - ! >>i. • tine AkeraatiY* Adjo 

i -■ s i 1 c u 

hi patients vviso hav<t !Si>utiguA* liver aasspfiUK rfae So B'&V 
b-jieetioo, share k a recpiiseoienr b>- a Sfciong hepwifh S bypf 
smoiimogfebtibi (HBIG) ««ar«ent. that, to daw, ««w>f he 

t « i with f i i i i > < 
j, i » ' i as .« be Mrs i 



f i < t 1 g j f 

< ot S « > i ! t t i posit " ft< 

fiorj with a h)£.h aatlbady response (GMT «f 7293 mlU/ml; 

> < x I i - s tb j v ! HB 

tteartneat (y« 5'rt an* be 1 l ' f 1 " *" r Kii a 

pjorei.fi combining the small HBV envelope protein sad jwsws of 
the iwge protein, SL*/AS02 sv.is c*pafok of ituiucmg mx osiiy 

i 1 , - mdTJ ii res a$c it CTL rsspon 
» ait HIA , (OY- aiifi native pa >* < - > 

n > i < - r>ai 1 . , > - ~ « v « > vj 

%ste.m. W- ak< *Biphi'<h« again the ar.ed m combine it wirh the 
right a>i(%» it; order K> ciidt tlie psopet jtr.mua<f response, bf « 
tareelbmediwedthtou i .Dfi-Tcdk 



M-my d.ifiw*»t approach*-* hav« becJY eyaluated to develop a 
^ -isi J-HV ,l - - m i il om 

hi -st" x < > p s, aS based > 

< arts > > ! >i ties >-> *■ . ' , ' ' ' 

ancdvatoi inunume te-Aj <s of envrfop ;ic dorived aoti- 

l >i i i 1 X < l J ! 

a vaccbis bas<>d ok tl ~ i httrntbspc 

> < } * l , ! t. * J - A 

i r , t< ] ( t chaf 

Isnged v/oh ths vacciiK lm« bf > c HIV *t«l» Sndb a 
«awatiiaa»H mooomak approach, bowcvti, p»wcd m be soc 
mil* sptdiie.. fbboswfig th«s« stsuits, a iiif?esem suategy »;« 
<J«vdop«t lias«d »r> the u» 1 1 

coreponcmi Stumvinsan, compvirmg a i«oe»mbi«a»t. derivadve 
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■it S-IS} »»oiS s»wp!«* »«f t «teri at «tfe«fU tiw f»w!i <fwi»3 
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of gp!20 aad tcguiwrsfy vtr*i pwte'm, such as Tat and Nsf. 

' i .a ! ' . ( ' Hed ia t - i e k rf . 
st.-ated e.ffiesey ",& rtdudftg virus io.wi and protecting against 

led » J! i > b< r appto*db has 

k'« it- sit it d n hi ri n <>< - r> high i« t >i pea .. . jawR sd 
,i i 1 < 1 <- <> 

< J i l t > f >' » < £ 

' < . I 1 f . i. ( 1 

s, i f i , i > 1 site 

< * <kiatifs* 

Cok« sinmunaltrnfapy 

M n«»wwred «? j t < > fktioa wkh some viruses, 

as HPY. BBV of HBV. cart icad to the derebpment of 
tumors (cett!%fi stoeei; .ijaiphonisi or hep&mcardnoaias, 
rcspccm<dy) that express virus-desired sawgerw. in sn-eh eases, 
prophylactic vacc*«»tida. e»mbadag the virus infection, is 

< *t t ie h-nim agsi h veiopment 

<"i - yes i, ■ < i 1 > t t 

induced by viruses, a therapeutic strategy is the { aafarwsd opdan. 

One of the reaso«$ fot the psopts&km of rumors k fkt, 
despite the esipMrsskm <>' r ' . i gca they lack 
amuns icity and in 8< c f J« 

ppco . - 1 t CI 

I > f ; h v , j otem Ad.pt ■ 

vjurt Syitetns. could afi.ofaii.ase rstsmfai .kamnsie responses, mare 
' i a* ( ii ivi x < th ths ■ < d 
rheisnam e&y oticaia- re >gm?e and eh tin th tsjta 
crfls specifies!!). In that canfe-xt. wienies Adjovsmr Sys.i«». past 
ofih«AS02 ftrriily. has heea tested. 
$cw«d cancer imrnt^thewipy studies *ii4th AS02 and die arsti- 
•i fs e 1 > \ a 'i > }. nt £ at 1 in st. t 
< p i . t - ' , d « ii'i.-'iu 
have fxseit conducted. Patient?, wrrc idected with MAGE-A5-ikv;- 
itive advanced twmofs .@nci|i^''|ni#i««6i^ arid received ibm 
jsaoth<a »Je < upi ' 1 r c l . nder.<) 

. - 1 i ' j . i > riser iww d v ' ,< 

. i 1 j i significant ai»tt-I %,,<<■: 
f (J t < ^ * > 1 • 1 Mi i sv«? 

in^ressed IEM ■•>• ajjd ii. -5 pr«d<i<:tk>ts.. ie.sy*csivi-.k; »f«aa w; i» 
\< j 1 , * i -..1 mrauae tespas 

sduettd tsy tfe - »4A &SC ; • . e , i d m 
, s - , - he i t p li s > m 

i ! i ! i s ' ; j < SI - < iieci 1 ' f > 
^ i > aian n 5 ' vsd iAl s.3 * 

<i i 1 hie -to iruiuce 1 ' s C ftbod) 

'tx^e to --ts r-jlsc« and eaisastce rh* iaw.anit 

^(f a 3t tl Of! tUX it KgKSSK ft 

Th«e stadiss have hd cu the deveiopmm? of the OSK. cc r.cept 
of aniigiia-ifecd'ic Cisicet ;«jY!e^.nthet.ipy ; wferred to as A-SC1 

la -aii studies perfbrnicd. tbx AS82-adj«*»ft{ed vicekes were weii 
toicratcsf, -sith the most fk^uent adve&e «v«»r bsiag taild to- 
m«d«s« adjar.yst-iei»tvd amlimg sad psin at the injctfjati sites. 



ra f ndk hi vever.wew « - d . j v »< 

»■"->... .i . of chit Adjuvsu&r Sy 

ocal .astd cotssi io«si idreise • (pd «d swsOing *v t 
iapcrktn me, a$ wefi «s headache > fiti^e aiid gastrointesnnal 
svwjptoay) tfsolwi mddn 24-48 h with ro sesjudae 

, I tmsolagical o» » 

i [ i ' ' > luccd h i <■ ' " 

imported Thtf rrequersty an<! sevesity of «h« teported advewe 

f i, I . t >f it < r it t I 

However, i»c.or*$e>d resctot saicity has bear reported 
and ippesis a:> be vaccitter .'<£;-s t :ific. 'foteef.s»jfigly tBe tat<& tsfJocal 
».,• ■ . Lti ei ervtiKi were fowex it dsiidtea th a in utiuit;. 
As w»s set* in atialts, die most frequent, sdve.se events its <Mmx>n 
wete svveiliag and paia at shf ksjecdon site, fiat.es for gtwcfe 3 
ei fit wen rathe h a >'< .. o rtitwieat ( -If - -•< . 

AS05 dotm«to!i9<J v«tc«if59s 

O^ing «,■ the wessk CDS* response observed in \~amm <tB»itsd 
treds m far, s 'psxifit: awetnptdtas beets made i« improve die cell- 
mediated imawataty .tadijeed by the .Adjtmnt Syste«js thtoogh 
W iliexik ive jotran «pa.«d » ^mei MfL 

stodQS2I, 

Wofardd vact^w 

'lb de.tvr, the hwaitme respaase iRduced by die corseftrASi'>2-adju- 
vsraed cati^Oiiie an tayieee. 

i( i ,\ i , t - u i - - > . - 

hope, for ars •sfidir.Wd iaswasaeftt in ota atinoty of prevention 
weapons, lo KirrKes toeaae she immune response, and «« partit u- 
h» «hc ammassk) ji > ' imir t»e 'c < ' • ; »> 

;0i Adiuvi j , ' 1 - duate the< * » t 

assaabsta^rt.r ppnwd * ' t sttiju t 

i { - j f m f x 1 ( 

i ! ) ut did A frK ««i . . i 

ft 1 u ^ * 1 ' , < v i /A .y 

eiri , i i , 1 ' t i * \ i . < ' 
i r > • < i f . i i 

egv motsSsey?; were Brst itaritunked wid» nonrepiicatiog atieoo- 

■ liftg CSP> dsea bo. /ASOi - 

sods- ti i t > i . t i < < 

high kvehofThJ-jfyjpe. IFH-f-ptodwciRg ceils (stcuftft n.n< 
Skviilar tihsei-vations wete autde -with aendser malaria and- 
t " * ! ^ * i < j - ptottin »l 

'is \S *>(,') , , 

lar aaahody resj - M »2) whkh w« j^grwft- 

? higt < ^ j s vt»if 

tit it dear fSixd that, wbe /VSO 

hi.a ti < i 

,i h*>tvn I h ' evels of ifkl > t 

and iotver levels of i) ' " t " 

L,S liver s »r' . - >• u I 

m assoeisscan -i.vjth.A502 1 5 > diffo >osc«»5e$'{«5} 

i j ^iti^ t 

ittdaectl by ASdi compared wh AS02 : whereas th? latter ssss 
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t<s*poiuibb for 3 ighc; s{ at;; antibody t«i« ' 1 *\ bur not 
C00*, cells wwc the tswin producer of IPN-y hi the in 
response to ASDl adjovafuioion, 

. <. > , - 1 , jfudj tii', onstnitcd tJ 
up: >< , fASOi ! «k d'« nevtustiM A tdjuvsn 
red one in terra* of araibody otets *nd eell-aicdisred arirawii^. 
1 . «h rosea * tread towaaJ b < ! tt r - t n ' 

1 x 1 ! ' \ I I f 

MM ! > s > !Hiu!*i \ > > t i i li i > k I ' . 

6 Id ttu 1 n . fejJi j id - iis ti i pub t « 
Mwcujo^'s vaeetee> 

■ 1 I t - ' i > s > ! ' 

of ceil -mediated, hnrnumty to make ra, she Aeljnvimt System 
%«;a shared if: the. contest of rebexcalom in a ;3i A; ; sr.odei o? 



Oibticuloas meningitis, a vsccme attaining aseorrtbinant pofy- 
j ,< l > V » ra d -s aS ili >d 
f *n d?2 t B( i if 

_ r i f i exit SSO-l was as «*S< 

wot ig t3 mais & CN; » , « 3 
fenge. 1 ' ' > A o < f < > • i i i i 

boast die immafiicj-- agsuasc i»t*f«doss$ hx RCG-pn«a«i dbbits 
vskbout cxawtbation cf kid;/s-yu>svi tad wei^rio&s. 

i sooK - f i S;, u in.^. d - add* J vs cof ASOJ « « • >n 

t«tt ((,»'('> t ( s <t mi ; i ^ o \ ^ ^ 

A* DMA SfP aad (i for the hidu«fo» of CI>4 f CDS' 
c %;s nses ft 4 ! sot; i with A » * » veak 5 * 
is U a t i ' ' 1 i 

< " \\ ah umsls a^ttf :iJ ' " - ig c s rd • i 
stwitjsof^f <m _ . ' t > * - , i wed ' - 1 ' 
< i! r>^^'5 f " s in ihi node < between tt$e on wot. 

u s *<• t \ 
obserwl io the cyoowolgu* OiCt^ey foodel in Afiirrisis itarou- 
oiwfi bitj ?ffonv! ted <*£&! i;gf am of 

S N ELi VIS w» e&tm* k weii as an 
',i -< scd iviHpj pxohfcmt >. SuniJjs 1 «. oi >t s • f - 
so:» when snta^ttring iFN > $«oeu»n by peripheral biood m«no- 

j i,> i * , $01 induced i ighei 
srat%e.ii sjj^iJif. cyrokine diaei AS02 Mi. Unmnhtk^., the. gkihd 
kf*«i of die Immune wspoojw observed mth AS01 justifies 
^ dta v, 1 30 of this f sd-di • i i s, ^ , s 5 



To d*«:. ASOi }tas bteti atinhr«hSetod to s ihnk*d m-wber of 

-If' t ■,<,!, t' 

fcf. Further ^ > > > s id - to 

wceit r ic i- obte of thi Adjuvant Sys-t«.o. Pr< 

.'i - ,i 't! t « • nor. key sn •> it 

«< tn t >' 

r»d-.«r Adjuvant Systems rssj. 

Man«?tja!«fe ot A<j}uvw!( Systems 

So ifldiooK to r^se dftuoiw-eAtiofi of safety, immrtnogenkuy at.d 
prottr<;tio« U poctij'tkrii (o'hsiY. s model cxif.ti) s««i d>oicai soid- 
Adjuvatit Sj 1 11 need m dc ; ' ,! " ' - oi 
Ht ?1 e-v^ mana&outmg. This hm I .ft, wIvk-i 
upj ttd el - v oa; > < .cri^fttkfe., a I 

dwcloptrsent of production processes that wsJl deliver a sta!ife 
and consisteat p.-ooMf.f, !» ooic-i ».u»J piudoer, 

rfumufkuu?«g i-ou£.-c»cs, soalynca! tujd iinitnunofogieal rook, 
ar»d Moalhy cojKto? t cuing need to be eoadaetsd sattessMy, 
PrecJinkaJ b{ i< t goad on 

case bash sad perforrtscd with the adjwsaf alone aud in ccmb»- 
nadon •< ith antij * > < ; to the. existing 

guidelines. Ai! (W steps are crUitai fo< die delivery of tdiabk 

- 1 > > . it,, 4 \ 

y«sr* to he ton-Lpfered axai will require the deployment of 
riSOiO'i < , , , of r» j | <- ' ' ) 
aly through ih !. co ikd process w 
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Over the past decade me development efadim 
aiiy moved fern an esehisivdy empirical iO 

nal design tl the ptcg« i - > i 1 < t 

the immune system .« well as m the impeovemems made an 
anaiyrical, chemical snd immw>ofogtc«> 
Of the .many sdjBvs ts s&ssed pot link; ii a v >' ck«5 formula 

i S , l ) l i, V Jl s < i 

uated in humans and even fewer y«f included in «gis«!redc» mss- 
fcesed vaccina. It « possible today to <fptkr.a% combine die 
appropriate Adjuvant System -wish die right antigen for dse design 
»1 imwrativf vaccines tbat tv'til piavfcfe .s ^;^-r.-n immune 
»»potW adajned ta the parogen and to the target, population. 
t d teel ftrndamenial «> eh* i 

meat: of new of note 8 < •. v$ in for v«ty drtdtenging dia- 
e«i ul swi« ' mci > diengin t, < 
whew classical approaches ksee pmven leas er&.dee or have foiled. 
iUjuvam S; terns have been developed that can induce $ 
, i u i d; ".mediated k >u» pi < riekt 

; » 'i < T - is v-ario *ccm« aj fi< 

- . < > * * , .1 * v 

immune response, which correlates with m improved jwatfio- 
tkm (e,s Id BY f higr j t« i i * 

q i th L >'< it nad J «« tSo» against ptteajicc >«? 
! - i< . » . st <l it a ni ii m i tl 62 f; 

I Ul uv.»m - ' .-i b demon t cd - abifo) t »«ljj <• > 

»duti tt get an >rcstwf i5M»t mspon » ! 
< 4 j edka « Bca» 

f la an not* onwmpkted. 
Because other; vaccine* *«*>> «e«d additional potentiality than 
8 led 1 AS02 • i < , the. /d farai! f Adp* 

i 1 i " enscretes ks si to 

« - td hi cell mediated immune m*po«se, leading to 




exp»<- commentofy & fivs-yoor view 
«jfh»^ d past < " i > i of v. ' igy h 

d * • t p ( pit t «d tntukh-M to rath -<<■?> Fhssha 
b«eomadei.<.v^l 5 i. d« m i i >fche.ht>*s~pa£{ 
oger iotcMcdon$ ^n<i the uadc4 c; »mo u " • nanism; 
These advances have allowed new ^{sroschss that combine t w- 

t stat T < ! 1 h nil >R< mn!< 

Adjuvant System* de.ago-d m tdj^«r the appropriate Ikkmm 
! S n s pucriy kiwn gkalf a > * t 

tent • rig die for t ' |w tnt Sysw * he ncas 

> j i ' e m mmuRit 

K'svcuheless, new vaccines able to foce huge mmtet medical 
v * . - 'fj r., > ' y ov vact bcrtes a pt« 1 '>» d\ 
^ , j v j su< h s (vmsm > 5 . ~ t 4 n (a or d 
eldedg) row com. Sme reach dswib to tl«* Ad ksk 
This raises *scpeaatkMW for tomparable (!■>,> successes m 
«a-her dk*a.«e s such *tt HW> TB Of RSV; where wrc«n« a«e *d8 
In deveJopment. In avidkbA, Adpo-tot Systems have been 
shown to re4«ce &fi dosage le^uifed to stlmsdate the ap^iopti- 
te (.« . S |h j* - 1 tea;c cfiVt elm i - ■ 

fo easf 11 nabi >s j '> »d dose recovciy wb< 
i en stipp t limit* s.s'a 1 ><-<-%. j" j 1 ' tii 

influenia vsceine*. 

uvant S> d >io;g hop rft Accino! 

,»gy : . t ' ft n in 1 IK s > and 

i " t 1 k ik 

esettt cit ! il n-» nnrs be motecniar meel 

ntsrm wodeflying the dy.«eguiat.ion pre.tem in these affectronr. 
This knowledge wti) he sisehd fos th<» detcrmistatitm of the 
j ' i . > to v i nd ati< 
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Key tsswes 

» Pufified teci5fffhif)3r>i cr vuhuuh antigens, ss >w<l in modem vaccines, ?re fomxuea:; feut also often not &ffer s tiy' im»iaoose«t, 

* ! 1 f I t! f I i t t ' 

* Cu rentimf u ! >•» ( . ! , „ , y< *m ii3* 

* Adjuvant Sysctff.r.afe un%e comfeSnsUonso? ctessfca! atijsjvsnts and immonowoifsji.sto.'S. specifically sresh'jneri to activate desired 
afnu of are rmmune system, in order to he. aessptai ta ffie pjthogens and » the t^ttd jxopyfstlonn. 

fhfi v i ysw r " fafwM i i tsgsir 

v if " - v , ? n - t f '"f s , v nA sntedvs 

» The AdjfA'snt System fa^iSy Is growing, giving birth to new mpW&S vsefiiRcr- ami <fes»gf5<«tt'§ w potential vaccine israefcs. 
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i Ramon G. FioriS(f& ptmr stcraitrc Sa 

produvtba to anuMxinei. .•*»* .fewft 

/WHO, i~i© 0S2<S). 

* GW« Sw^s MP Kmc 

«fdiaj>(K*iEi«M:< of aipfoo-is ureaia 
injrctrf ir.in safcbiis stx5 gaiaea pigs: 
wwml «rtf.tei«*T«f wtKiJujn. /. ftithel. 

J. &*¥>•*■- JM. (How) 0<> aWnWrt 

■* Bs'iiauA, Msttipf. Me<toofa fifj; W 

! < r ! i> 

i)f wstaimiwans «Wa&*s, I l*»i<x. Met. 
'S Ammaikt )', Ascaoneli S, Dupuw L The 



Si»8*> OoUon JR. ii.kto M *-'<tf A 
insist of U v «5 

HSV K. 6(t ' - 

AivingCR, ftjrfjsifo RL, Moss } rata/. 
p.{f«ct'(y*H<5s<- oftipOiOttxs as po«*nt.ral 

> applies* i 1 'f „ 

toxin and humsit c&tiiti* sjsonaiaitt 
aa%ft. &w*H{3), 1&}-~*72 09&J). 
AfciogCR, Xnukhk- V, Sfer.s CM 
P.so M. Upo:nm«$ ts cartisfs ofpepa<ie 
assneesiii inaction of aosifcodies s.r.«* 
Ototoxic T Jj-OTpJuxytw <* ««;;}ags(#d 



w Ispfi»g 1U, Afcwfc S t M«y»kft K, 

4. W. ft<x T«!! Siki tceepior 2, is 
a :iJS;;rf!i!;g rce^cpiof for £.«inrkhU i»i 



ic«j>tai 4 «joni«Js «s vacs itw sdjd»u« 
2rA mcaoi^srapcjitic a/tftftfs. J^jwr 

t 4 1 

l'2fi(H). 

Kcasii CR> K*mmer 8. QS-2t< awsrer- 
ixj-if^r 

i'i?5~i-is2 (i*>3S!J. 
Oa«;of! N, Vm» ifabte ME ¥ 

XX?«K«ndf£ff'M DewJ»{!S«ew anrf 
cw>ii>s»tto» of ASiM, a no*ei improved 
u»muiv>k>£u*i adjuvant srsifsr, 

- c f > J - , o f> 

in MsnUm Vittrfo** 
Sefn ; « V, O'Hagaa £> iSvtvJsr 
.V*.i:mi< R<fjs. Lanior^UK tSI -l?? 

s?c Frsoi'-hi H*de«gKS ^ •' - " • 



Conference on Htf>a«i<>s 8. 15—14 
S«5>t?ml>et, 30»? S«j«kjIm»<; 

Tung NKC, Ke? SA « 

i ic.v .i* a{« < s 
i>ijuvsa;:;ii J.etmvRtj B vat-tim i« ?f«- 

. ii i -f. ; 
A«-r. fee tV(, 2 98 2305 (2(K>5) 
Kantii M, New h«p»jit» & •raseme 

-J^O (2007). 
FX Letfe.e* A. Mv&mM* 
Mtijer QiM, SW KV, The 
f<!«i«n b«twe«n is««W( pip!!o»*v»as 
S«4 <*r»R-»t Ciwetr, / Oft. jP&r&l. 55(4), 
244~?45 (3002), 



it Gbaawsi SI, H»so« E, Mori» f « «E 
Enisacccd K«»«>r.d s«d «<««««>-• B 

VLP yacc}a« fotMukttt! wiih the 
M3»I/»i«u«-»iuK» i«h combinattoR (AStH) 
c-ssmpsrei? to «fa««i«>«j». saSi only. i-Wrt/f f 

M(3>~54), '.^v: i.--.;<<o 
• • Fhsi ixpmi ti>e 3>%iH smptttode 

njsoiii^M iiitUuf.-S bjf «nc AS(M - 
iiijiivanK-ji Siaman j>3piifems«>as 
(H.PV) w.«iae in <K8ereM a»»d«}4. 

i# r«:<f«ff S5« C, ?*taj* X, Stiauss G * <5»'. 
im..(.,i:i;asiK>!! tif jdak'swsv: female'. 
>«*>H Waif, papiibttsavjiaf ty$s S<Sand 
5 8 5..! vm^«k«.pa«idt.v8<sa«« 
vf»xsim»K AS04 Adefett 
HttMimi, 5^-571 (2507). 

jo H« P « DM, i : ;„:.,v SI., CM 

Stt$*»i«*d ef&sev ' . > ; .! of 
a f>i«fMT J.) va tw- ifkc panicle vaccine 
sgsiast aiMsjan. jispiliamaviius iyfu-i l(> 
sc.-rJ !8t felftsw-ap fwtrt a i»t>4imtsx4 
{.omxdi aiaL 5b? 8), 

«► P<j1U>vSvwj< of ^bc 4*iae sns^f |2-)}, stsii 
<i«i&o«*r>-aai«j ptoftctbo 4.5 y*ai» 



i» Harj D,« ^ Wh«i*cC 

Efl)e»<y of « bivsieR*. II vhofASx pwtkfe 
Yiteint in pfevi'rttiafi <>{'infcerie« with 
j v f 1 - s s Kisjiti 18 

yiiar.g wOHltf:; s rinitlmsiirrf ivHUiuifoj. 

wi*!. iasrw 3d4(^4d7>, i7P~lM$ 
(2Sff4). 

* v De5s..'ifW!sji; inri KT.-ak* of the fifSt 

«r»* etiukat *ikl witkASO* i-ijuva«ittJ 

2? <M S A leisw* J, m*«fer C «■ 

iafotia&aS j»^«r an j««t»;ie<:««!U Se»io«s 
si;d H?V fofecfo>as d>fo»gh 5 5 y«J5 in 

UVU 504 ... - - M 
A»>WiijMtrtix$ of tiit Amtticitn AftMiiKisr. 
for Center jtzfsimk kf.i H -18 to* 
Angles, CA, USA (2007) («>SKa« 4U6»). 



Adjuvant Systems 



M iWnsn j, >nkfes 0, 8<K«!t FX jr* >«. 
f ilsfcK'y of J piiipKykc(;e iidjuyA/itcd 

! 

>ga ■ ■ ^f. • -tiihua^sn 

f i -i r n 

woj»«»- anim«om satfysU of a pfeas* Hi 
bfe-h! ran »mt 

Wi-SiIkm M « a!. Thi sycit of 
h»io» fefipei simpiex vittu infection: 
. ■ bsj < sn<S ii . ' « ■ < 

3$ Bfif&SEftift £> Giycspssttein D sdjtsvstw 
htlftt siwpta vjjus wtxisse. j&yw &■« 

»S Suwf* N , »fW> % fttortc M «• a >'. 
fi«p£i siffiptt* viius (I-iSV) type 2 
glycoprotein t'f sufcuEic va.Cij»ss witi 
pi t St g i < gen t» B$V - f 
HSV-J^issw i« £t!ift$*$>is>/ £>«. 
*St7i4).> 543-549 (2883). 

v? »<suf&* N, MiHtgiSft GN, St&niorary IK 

SrHSnttBitiatkjf! w!tfa giyc«!p><>ttin- D?-/A$(M 

' 1 ' id) 

into tfca gtoitii w»s\ «i jguiasa pigstfiat 
bacon*; j«fei-.!c4 /. /«/;■■ f />«. m(m, 

K ' " " ! < " 

< unniffghwi AS Gl < ;» <a« ' 
adjuvant «*<.in« to i::> ■■<■■■ l«((«s 

m*4 k?<2»). if>s2- iioi 

|2£»2>. 

deJB«asi»irtiHg ti»» atofeiffiKos-s aod 
iimi s rl« /.' ! i , ^ ■> < > J 

h«xp«s .«« .. \ u 

» Mot-rr ML, VMiir. RS Js. Rospttxtwry 
ijoxydii vi»«s si;:«>s;: awthankm* 
SropUeass«S by ((Uittittt, aasimai mod.?!, and 
*s ttfe* dies Sidiiivstc vMfat stt*<«gi« and 
new riwispeants. Pkatmaml. 1 53.f2). 
40'. 424 CKav}. 

J* A7, MischtiL Rii, Cfeo>:a 

&M, Shvfdc.ff KA, ScewwCe. An 
«f»ia« c «:o>i>^ t study ftf attcW dsnitad 
ictfKvity jo i«pif«cty sytKytisi <RS) 
> i i i rf , ' i 

we<i»<f.^w./ eptfmht S5(4j.. 

-u>! a 95«. 

31 KJ«> H 1 ®-; Cx.t5.ftk JG, »xsa<i« a> 
{<«»(>>«•> 

iafntifi ds:i<<i:- psicx admkitstrttrkn of 

i>. mris MB, Tscxs C« £«fe.sK DD, Z*k. 
SR, And£!so.".i-j. R«£»i*wry syneU*} 
vif«t sfjfo.twn in SAtB/c wife p«v-i.su;<!y 



i««iiU«is.*sS whh foras^in-WsaVatsu 
vim. krfacss «flJbwKas3 pulmcmey 
■> '41 .< i > < Ktptsmf* * > 
a.' -i \:xa > t CfW>i «J>J 
K.< i ',<,!- 

M M ; Cic 5 ,r HA. KaikatBi AS, 

K«««> R f M Mo« s KC, 1U, MurpSsy 
SR. E»»»»«d fiu-imonaiy Kisuvpatho!.-;"}' 
bdiicrd' Ity rcjfikatofy *yss«yr«J *'»»S 
(KSV) <h*ij?ug« of f«v«aaai)vi»«<{iv*s«a 
fcW-irua^ista &.ALS/C ak« ii 
abiofsted by d*pki>&» of 
01.-4) .«.iSld):/ 

st til Moaiijifeoipfaiiryi Spid A «^av«at 
,<« if.«s s princips! «:ssolo^k p3JSUIiS!*f 

",!itft,J vim;. V»<.«in.;-««»i»8f J 

45- $ l <i»«f GA. Ciplaa G Oesthamps M 
st <>l Etfiwty aad safety ssudiss >>f a 
i S < > l.i"' to. 
sysitythi vina tC tfystogxti&itk v*r.an?. to 
a«Wft««./ vWo/ 74t'i7.), 

sols/ - nun <ao6»). 

.!(. f f 

vires f n in J w» ?n 1 ^ > 
to fife cfidsngf tin* visas ■i)'i«p<4ft(.yrfi 
! • i, 12;t/..-i 

'« UotisD}, Bumcws SR. V«oei«« 

swAi^gk* Jgsisi! %ttoj..8« re Yira.v 
a t , iatwj d. ra^; K-.jr"- f(»rtj <rB<iio 
oa cytotu-ak T«t!! nisdiawd Uoommmt 
f*g«Uii«a. /mtnmuL 176, 49-64 

5* Gu ST, Huang TM, Ruan I tt ai Vm( 
E8V V9Kt>m tnai .n h«K>*«$ WS/ttg 
rfcefnjjifts?)! vaecaCts* vitua «fj»icisi«ig tfic 
ffiajot membfw<«9Btig<«. .»/«/! 

» SoksJ Happta Www s K, 
Vstsiitfmfuien C Rs*a<wbina;»f 
gp3 5& w.w>e hi icf<xf.io»s 
ssoftomtdsasis; Phase H (s^o^isc^ 

doubk-fci Sttd, f W.efc :> - i>» ifftiic d i ?i sH« 

pf ' t i , J»i! « iSimc >ii< t) 
iBi»a«t5g<:Siicif>- aod efiitvw of *n 

v ft o j iSMY} v» ( £me. J 
.!»/«*. DU. (2C07) (I« 
iii Atnhiftivfi f-, Wferf*!;n5ii;v G> K«a^t M 

f»' ,si A hcjMtiffc £ vs«me fof t o :: iKVi'rf 

ijiivasst *yj(* 1 
i(5.95-2ii>i C20JXO. 
« f, ^ 1 > 

jod t»»«i ft , " '<• i 1 i 

1 ~i ll ) * i ( 

i d ! fri 

5*6-313 (2S04). 



The iBiMttcogsaidiy *r><S ie4«f.§aokity 
pwf«l« of s cassdidst? f:«p»5i6s 8 vsceisit in 
an *&itt v*ct«ti oc-»>n'sjwo.d;-i 
t ' t i 1 < * 

jCHi-SlSi" (2)502). 
-B Afoftst ;t«i M, lAraairf K Sokai EM M til 

,,s jogc ity of "« j*< ntiioan j r - 0 
£p5t«f«-Barf V»»* vw«i»w in fc<aidif 

at-^io, v«#-;& my-m-i am?). 

« thixtta S, Van Diffi.tttc P, Msihfi C «••*/. 

B v»sdur t«tTBitlsw4 w«h a acwel 
adjuvant system, i£i(7). 7SS-?l4 

{ 19.98). 

ts •'.•- >•- Mj, \Sat J.X CotK-fsifE Rr af <t/. 
S>»m«nogcniaty and troeiiy tfttriftg of id 
r.sp«iiii«ital HfV-t va<- ; <i<w iaaoafeuatxn 
pri.msws. AG)$£*t. Mum 

m ^i.:..i.-iir (i-v.;; 

inrfactitiH of cr(5s>~jS-*-.nve cywtask' 
T-fy.mphof.yw to*j.<oiK«4 spscifit fos KiV- 
! J.pS2y i»St.-ig tipoato ad?m<at:f (OS a i') 

. ; ' . ^ ' 1 ! it VSC- • 

foK«ula(M»M few }.*»}. IftOi-JOft? 

OS.*?). 

a? Slouw JA, i?aot» bA, fJcyp;;s: DG ft <il 
A jM<:;.f<doay at'iSiiafion cf *Rtco.ut»«*»« 

/. Afrrf. 33S{2). 86.-91 {!937)< 
** Ktsf dtj»otun»t»oti in ft«a«an vrtlsJKtfMS 
, f iSO 
s gainst iio»:0it.gous Phs»ioAm 

'<,.,> Mpotozai ;. J 
isfeoirafaty sitting* 
V>*ffo» N> Heppn« ,OG> v 4m f . 
fi> ^ 

.«tW.if-bts««a o'wbtia YtuxisrctMu&fefe 
fc.-muiaftti ^vitit 4 nave! adjavaat, 

mm. 

« Doteivjf , X iW«pc«th*f 
. A ffess-: tiaf< [) n { :«!<! >- • j i 

!- 8AS2 msets t - , , 
TiwGamtsii, An. /. y>ri>- MU /%. 

,■•( Mnsi.y of t«»nifainsnt 
iira«»apof8it«5<r piii?ftf> va«tiTi« ragitoins 

- > m 
fahipenitz oiahtria. /, fe^-r 183(4), 
"«0-tS47 i.7SS>}}. 
SS Fofa * M tiilix Ju P.,»ict Udd 
gf-Ticaty of WS.SfASOZ msiaiia va«in* 

i S ^ . , 

«Kdt»roS«r<i triai. Ls>,-iw 3SS(9297) f 

984 pool), 



Www. &»«e- tfcag* .otfft 



<Sat$on y Chomvz & Van Mmh&i&n 



fth«*8 h<i 
against jistusai <rhsJfsrigi: i>y i? 
fiskipantw- io&ttcd --toes Sb s fbid 
setting. 

S3 i. .?>'.- "t» , - 

Sfikacv of the mk'ASOSA v«»«e 

a»d 4ise«« in young Af;k*n 
tsademiswi sobmo&u wits}, Z.ib«* 
M4f$443), HU-HJ0(2094}, 

• EflStacy of tit- KTS.S/AS02 vaeciae i« 

S^duxkl^ tlitOosi Oiaktsa aoiSJ-ks: S!l;i 

i«vttes 4««js« in r.hilrfjsMt. 
5? Atettro Ft, Ssearlsi % Ajwb if 3j « *k 

Ou«i:or. ofp»s*ei«>« -with 

M , i %m - maks i . j. 

pKy,-.mio>> «{'/%!f»aa'«fjs feUipamm 
' i < jk - 

bSud esten&tu foitew-up of a r*rs<i<>n«s<ai 

**otreSte4 ui*S. kw/srt :kkkk<k), 

20iMOi.fi poos). 
« »^fdptf<m thxi it-Tii, orafcr* at 

least J a months ysark! prattcfiou »» 

! t ' . . ! rti <■■> ' I ' . - s i ( 
ring* ot'ci ii t 

It Jhfyftsisraitl. 
it r,t,,ks M. JWWHH, Pirfc.uus-.i M 
CVBuitw trr.jjsssmry !»du<«<i r>y the 
KCCunVtoaar Piaii>3iJsi»» fikksram 

> j/ i , , i > k->. kfe ,£i) 

ss. %>•«}».}£. a««vk V, Kt^et-K*. « sd 
Ssferjs soleisahnky. and a«ytff?«;«Sy kxj>m(a« 
is jfennatw »ft« snjomtui unntunuttKMi 
wirf. » OKSf .DMA foiWi i* 

tiuj ( .r<<>-fi.<;=i»<^. piOWii> 
_RT,S,S/A!UfeA KarAw~2.no-- t4h 

SS Lsivaai A, Moris 0, Vow G st «/. k>s tr at 
i"Jt,™i ,i efiWiswJ TM.-ij(J*! wJiater wi 

' ! - * "I , 

Kl^SftASl. * >*>ifc*iitW;» 
jStft*f»w» >»ai*iia vi-:«ia«. /. ^/Sef. £«f. 

< < niqrln edwiiima st 
vaeewe. RTkS, is lisJs^ :o Pkmotfmn 
ilelpumn si mj «» 

n° ■ ,,' 

.5 , g ii'i - . • * < 
ooki-^o? potB) 

$a 8c 1 ofhaM?* 

A CD4*T.«ii iromnne tc f? oiwc to a 
ioiaaw! t{si$op« is ihs eir«un)$pote«6s« 
pfojeta >uirsdif« with pfswstian ftom 
Hal ' ! Pi u 6'*' /< if » w >« 



^ r ' / 

MSPi^j &»-m«iawd with no**! a<i;>!Vioti 

i« 1 Cf-, /ifij.iv } 

. * i ^ ! 1 OR<TO 

«* sa a( ^!fx<d va^tiKr. 

i-.v.,.".-r 24(15}, .»/:!•> •:;■!/ (20S6}. 
«! < ' " >. < > 1 ! - 

««av» ' - i ( • i 

ch,?rfnrf>. o* ?k^i uji, t&i aw®. 

is Rut i'E The 3CG s»<y; kssons ham <ke 
past ar><i ;n->pik*twn? f«j tk: future, iki--. 
A/o r Dk ! KSoppi. J). 
{!089>. 

*•$ Coicfif -s OA, kfcwct If, hakty CS </ «f/. 
i > s « i ■ -h f \ i i 

oi f.ahes t m»iy» ' • f «hs 

W » *Ai> 

«4 ftMti 8 « i.C Diw*o VS. me*terjG. 
f , in->ti-«k'.- rife; of BCG sg>iist« 

tuh«r«ibk!; a is>ci& wvlysk. i'nt 
'! / - / ( , f . , » , 
(S5 Sfeiky VAW, Afdetsaa Mft. Qv-en^aJe ?j 
^ J>i!T«reaf»} isr>n««><! feysitw an<i 
p*ar«< «v? E'.'ktar.viaai:;-^ fejf«<impw<ft». 

t t! i ' ,< ' • » 

< , k - - 

s«.i»Tif;jM ii:t $,*>i<-i». / famuid 
!'72(i2),7<;i3..762&(206D. 
«* T«nov» k HstkiefeeusW. K, Momra Al 



tiibtftyiyuiintfiiiagiKS, ic&f 
/k-s.. 23S2-240i (200^ 
« leraus-JUel* k tetanx- Rc<k 

Ofori-Aoyinatr. O 'kk-yaivi 

wbereu!t>si( vsaiac k PPJ>-n«gj»tv* 
Ssigiia «Ju!«. Maked mid h'(.kih in At 
Trwo. KfenA ?f*»f:«, XkSS S«Jt 
2.005 (Ai>»isef 0-C>3«). 
;sf Ste% «AW, Aid* iio,-, ki R, Ovr.«aaif i'J 
t; *7, Pfosnciioii i.; mist i>;;>i gkuira pigs 
^ x , tr>. jjio.i «c«j 

tuhr ;< j r mfcia m< i » . 1 
5V<^ 23(30), 30*7 -35^5 (2005). 
*» J.ar.gsrc-if.s jAjsi.. Doha.-q- TM, 

infcf.ticR by a sufcuair 
bawd tin it fejioR jjrowia afantigits S>B 
... , s st Vtmi r 23(21): a?>il 
{2805}. 



1> 1 til 3 JfStfiOS S 

v«csir.« et in »« splat fw 
' tpa< a i s«kr«( « ss , i'h'i' . i 
M(4):$a-8if>{2003). 
n VfSKj^*!.'^* )> Rchoimann 8, 

fknstaeiikoi M f.tsl Poreot. srrsksisKsnf ;ti 
of«i!«!ar a»rf ftuincrai injisaii? aaf»fcs<s 

. i , > Ijuvm 2 t i ' 
25(20), 255i--'?.«.OJ (2005). 
J2 hfeaij « Ksfk M. Segm W)M 

«•-«(• A tissikaik !oL-«i^ HIV-} Subsartk 
ns prot« :'■ rsi t i s ,■ i t, , 

v ' I 

iij!S;:aftods-!s-;ieiXY visas kf«f i-ifl . jifit'S 
i2.(5). : ; '•« . >v2 (SOS'S). 
B Vaa G. kf.aasDn K, MoHtf&tsp ft *f rt( 
Pffiv«»iR» ofdiie»s« :o<Ju<«d fey s gswiisOiy 
isr;.f;>skys>:K. .AiDS vhvis it: rh«:;i 

, A *1 if! i J 

flMiUa-.ampo.nenr ptowin vstssnt. / kint^ 
775?). liMy- ,058(2005). 
» t'kepfeit OA, Toj»»f».< CO, Ho 5 «>» H 
>-<;!■/. D««isfe HIV-; aajifc^ysnd T-«u 
revps>ii;<s; ftta-i«Ad by- ass a^jassanfea 

: , m vq! ^ M 3 

(2067). 

Ms.« hwd ki, K t CIA. At ,< a S « ' 

wJtfe pjotcia cotsibifwa wifk 

S»jJsi«nf.S»AS. 2; s diaksJ «p»«. £<tr, 

7* Vantomwre V, U»ftfejt<«s C, A-atarsi t4 
tf.k. ImmwMftk. a»»i)Kii <sf s Phsw »n 
Siwk- *fva«<-i«4««n writ MAGE 3 
psa«;» £<!tt>Ua< s , fm . 

itj. i » r fhh MA 
p»si«v« tumors. / /mmaa*!**^ 27(7.), 
-13 5 

; ? At w< »ci-ovie O, Ai tofti N f-L Stocfent g 
« s:-/. Vk.-.s<,< -iaauced CD4" T c<a 

to MAC £-3 pasMin in lung 
C^acer patk»« / tammad 172{S), 
(2M4). 

7* 5 ih Mr •- , . t . i 

X.';i/. I ; fj a S.- H<S!v ««$?SK!0» y^Jy JMid 

i<?tm««.>gv<!ie'«>-- (ski r>i'2%<jRa^i«m 
fatrtf.vMn *ysi>i <a««;i«-SRf prrsrsk 
"(AktA-i) fMOJJ, itijarajstrii wrrii 
AS02A, to makrk-nah-r arfukr st sk 
^C'skfa ksesl At:«y Jntcw.e cf ftotsatth. 
-25(2-1), ^i?0:M212 52007). 
» Tie» MA. Oe« rrsks OK. Cv uiihaly D 

tt ■■>•/. Safety wt« aiifk-s^oR,: 
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